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ASE OF CONTROL—IN RUGGED STRENG? 





This money-saving team of ‘‘Caterpillar’’ Blade Grader and 
‘Caterpillar’? Diesel Tractor is cutting the time and cost of 
sub-grading for a Georgia paving contractor. With plenty of 
strength for the heaviest grading, with fast and accurate con- 
trols for fine finishing, the ‘‘Caterpillar’’ Grader can do the 
job in fewer trips. With a wide range of blade positions, unsur- 
passed blade visibility, and sure, easy control, it is first choice 
on the country’s roads today. Ask your ‘‘Caterpillar’’ dealer 
for the complete SHOW-DOWN. Caterpillar Tractor Co., 
Peoria, Illinois, U. S. A. 


“Caterpillar” Blade Grader 
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T, WIiTH{ THE PUBLISHERS 


“Swift, Continuous and Nation -Wide’”’ 


O ASPECT of travel in the United States is more 
striking than the constant companionship of 
familiar names and products. Visit a shop in 

San Francisco, Seattle, Denver or Butte and on the 
shelves you find the same packages that greeted your eyes 
in Boston, New Orleans, Pittsburgh or St. Louis. Run 
out of any commodity of daily use and, whether you be 
in Hyannis, Mansfield, Greeley or Fresno, it requires but 
a step to replenish your supply. 

So true is all this that we have come to take it quite 
for granted, indifferent to the marvel of so amazing a 
unity over the sweep of a nation so vast in area, so diver- 
sified in geography, climate and human activity. Sufh- 
ciently miraculous would it be if under such circumstances 
the bare necessities were made so readily available: but 
we find at every turn even the same luxuries in bewilder- 
ing variety. 

If your traveler be a technical man, concerned with 
the practice of industry, he is even more keenly aware 
of this companionship of familiar names and products. 
Whether he visit a mine or smelter in Calumet, Bisbee, 
Garfield or Anaconda, a steel mill in Pittsburgh, Pueblo 
or Birmingham, a power plant in Chicago, Cahokia, 
Dallas or at Boulder Dam, a breakwater under construc- 
tion at San Pedro, an office building in New York, an 
aqueduct tunnel under San Jacinto, a highway in Idaho 
or a bridge in San Francisco, on all these jobs, thousands 
of miles apart, he finds the same equipment, bearing the 
same familiar names, performing the same functions and 
telling the same story of technical and economic progress. 


HAT is the source and explanation of such an 

accomplishment, unattainable only fifty years ago 
and incredible but a century ago? It will be found in 
no one factor; several have played important parts. 

One of the first is the economic unity established by 
the Federal Constitution which insures to every producer 
his fair opportunity in a nation-wide market; another is 
the circumstance that but a century ago, when our peo- 
ple embarked upon the exploitation of their incalculable 
natural resources, modern technology also entered upon 


its astounding development. Others are implicit in the 
physical and economic conditions that have governed 
our national progress. 

But of all these, one of the most powerful has been 
the coordination of technical and industrial thinking, 
the nation-wide interchange of experience, the almost 
instantaneous matching of scientific research, the un- 
ceasing accumulation of knowledge as to theory, prac- 
tice, materials and equipment that have been made pos- 
sible by the American technical and industrial journal. 
It is no accident that industrial journalism has achieved 
its highest standards in a land dominated by the urge to 
develop quickly so rich a national heritage: such con- 
ditions offered to industrial journalism an unprecedented 
opportunity; that journalism has helped to realize an 
unprecedented achievement in meeting those conditions. 

Through its editorial effort to serve the well-being of 
creative and productive industry and through the oppor- 
tunity it offers to manufacturers constantly to keep their 
products before industrial technicians and administra- 
tors, the American industrial journal does its indis- 
pensable part to conserve, stimulate and propagate the 
best thought of progressive industry and a widespread 
acquaintance with the materials and tools by which that 
thought may be turned to productive purpose. 


EEK by week, month by month, it ranges the 

fields of industry, seeking out and broadcasting 
to all that which can help to raise the general standard 
of performance. Thus is developed a nation-wide under- 
standing and acceptance of sound practice and trust- 
worthy equipment; thus is the experience of each made 
available to all. National unity and progress, industrial 
as well as social, must depend on the swift, continuous 
and nation-wide exchange of knowledge and experience. 
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AT YOUR SIDE. 


as You Plan 
and Build 


HOLEHEARTED cooperotion accompanies 

every purchase of Inlend Steel. To users of 
Inland Structural Shapes and Plates this per- 
sonal attention is especially valuable. Inland 
facilities belong to the buyer until delivery is 
made. The skill and experience of the Inland 
Organization guarantee that the steel will be 


well up to the most rigid specifications. And the 
diversified experience of Inland Engineers is al- 
ways available. 

Leading architects, contractors and fabricators 
take advantage of Inland Service. Why not you? 
Bring your building problems to Inland; we will 
be glad to work with you. 


SHEETS e STRIP ¢ TIN PLATE ¢ BARS ¢ PLATES ¢ STRUCTURALS ¢ PILING ¢ RIVETS ¢ BILLETS e RAILS e TRACK ACCESSORIES 


INLAND STEELCO. 


General Offices: 38 South Dearborn Street, Chicago, Illinois 
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Are Our Dams Safe?—Wuen the St. Francis Dam crumbled and the flood of its 
released water devastated the peaceful valley below, California became conscious of its 
responsibility to make sure that its dams are safe. In six years’ work since then the state 
engineering staff has made a thorough survey of 900 dams throughout the state. 
® Major findings, the nature of the chief shortcomings, and the remedial work will be 
described in next week’s issue. 
® The outstanding fact is that one-third of all dams called for carly repair or safeguarding. 








For GREATER SAFETY... 
rely on STEEL PIPE 


GREATER STRENGTH fo resist 


internal and external pressures 


. « FLEXIBILITY f6 withstand vibration, 
trench pressure and ground settling 


) be safe, pipe for underground 
water lines must first of all be 
reliable. NationaL Steel Pipe with 
a tensile strength of more than 
50,000 Ibs. per square inch has a 
further, vital advantage that sets it 
apart as the most reliable pipe for 
water mains. /t 1s elastic and ductile. 
NaTIONAL Steel Pipe yields, safely, 
under the constant hammer of pres- 
sure changes in water supply con- 
duits. It has the toughness and 
stamina to absorb the impact of 
heavy trafic, to “give” without 
failure under trench shifting, wash- 
outs, and other ground movements 


that so frequently rupture non-steel 
pipe with disastrous and costly results. 


Play safe—specify NATIONAL Steel 
Pipe—and save money. It insures 
easier handling, lower laying costs, 
greater flow capacity, less interrupt- 
ed service. It comes in long lengths 
—costly joints are fewer. Is adapt- 
able to any type of fitting. Various 
coatings and linings are available 
where necessary. Produced by the 
largest and most experienced manu- 
facturer of tubular products in the 
world, NATIONAL gives you the most 
service per dollar of cost—the 
greatest safety that money can buy. 


NATIONAL 
STEEL PIPE 


for more 


dependable 


water mains 


NATIONAL TUBE COMPANY 


PITTSBURGH, 


iT 


} 
- Columbia Steel Company, San Francisco, Pacific Coast Distributors + United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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SIMPLICITY, smooth surfaces and dominating pier towers characterize the Lorain Road arch 
viaduct at Cleveland, a significant example of an attempt to design beauty into steel bridges. 


Steel Arch Viaduct Design 
Governed by Architectural Objectives 


design was recently completed 

at Cleveland by the Ohio depart- 

ment of highways. Located on Lorain 
\ve., state route 10, about 8 miles west 
the center of the city, it crosses 
Rocky River and a portion of the 
Cleveland metropolitan park in a series 
four arch spans whose design was 
argely predicated upon achieving a 
pleasing appearance. As a result, all 
‘ross bracing has been eliminated or 
oncealed and only such rivet heads 
re permitted to show as are believed 
to aid the architecture and to be neces- 
sary to give honest expression to the 
riveted nature of the construction. At 
the same time a considerable amount 
f welding is used where it is logical 
and advantageous. The bridge was ad- 
judged the most beautiful, in its price 
class, of any steel bridge constructed 
during 1935 in the competition an- 


AV eesien VIADUCT of unusual 


Ohio state highway depart- 
ment’s Lorain Road bridge at 
Cleveland introduces a new 
note in steel viaduct design. 


By J. R. Burkey 


Chief Engineer of Bridges and Railroad Crossings 
Ohio Department of Highways 
Columbus, Ohio 


nounced by the American Institute of 
Steel Construction two weeks ago. 

A steel bridge was chosen for the 
location since the state highway depart- 
ment had built three large concrete 
viaducts in the Cleveland metropolitan 
park area in recent years (ENR, Oct. 
11, 1934), and felt that, if a design could 
be developed that would do justice to 
the natural beauty of the valley and its 
recreational use, steel should be con- 


sidered from the standpoint of variety 
if nothing else. Preliminary estimates 
indicated that the cost of such a bridge 
would be comparable with that of any 
other suitable structure, especially when 
one took into account the length of the 
construction period during which all 
traffic would be interrupted on a busy 
thoroughfare. An arch type structure 
was chosen because of its adaptability to 
the topography and the site. 

The new bridge consists of four 
two-hinged arches flanked by deck 
girder approach spans (Fig. 5). The 
two central arches are symmetrical and 
measure 256 ft. center to center of 
piers. The end arches were made un- 
symmetrical, to fit the natural topo- 
graphy, and have a span of 236.7 ft. 
There is a single girder span of 57.8 ft. 
on the east end and four 38.6-ft. con- 
tinuous spans on the west end. The 
bridge is 1,260.9 ft. long overall and has 






































































































































































































































































































FIG. 2—MODERNISM in steel construction as expressed in the pylons and railings 


! vadway width of 40 ft. between 5 ft. 
idewalks. The height is 131 ft. from 
the bottom of the river under the east 
arch span to the surface of the pave- 
ment. The arch rise is 97 ft. The pier 
pedestals, and abutments, roadway slab 
ind sidewalk slab are of reinforced con- 
crete, and the roadway is paved with 
3-in. brick on a granulated slag cushion. 
The footings extend an average of about 
20 ft. below the surface of the 
1d rest.on shale. 


ind rest on 


ground 


Smooth surface arch ribs 


[The arch ribs, of box type, have a 
constant depth and section. The arch 
spans are identical except that the two 
unsymmetrical end spans are one panel 
shorter than the intermediate ones. All 
stiffeners and plates are con 
cealed on the inside of the ribs and all 
joints in the cover plates and webs are 
butt-welded and ground smooth. All 
rivets, except in the flange angles, were 
countersunk, chipped and ground. 
Holes were placed on the inside vertical 
face of each rib, one in each panel, to 
permit access for construction, inspec- 
tion and maintenance, and are equipped 
with flush cover plates secured with 
cap screws. The arch ribs are spaced 
34.5 ft. center to center and are braced 
at each panel point with 36-in. rolled 
I-sections, the webs being placed normal 
to the rib axis. 


rn]; ‘e 
Splice 


Columns without lacing 


The spandrel columns are closed on 
three sides and batten plates, 15 in. 
wide and spaced 15 in. apart, are used 
on the inner side. At the top and 
bottom of the columns, full plates in- 
stead of battens, are provided, to de 
velop the induced in the 
columns by the cross floorbeams, since 
the columns and floorbeams are de- 


signed to act together as rigid frames. 


stresses 


of the Lorain Road Bridge. 






The closed portion at the top of each 
column is filled with concrete to assist 
in resisting the compression induced by 
the action of the floorbeams, brackets 
and jack arches, which are framed into 
the four sides of the column. No 
bracing is provided for the spandrel 
columns, the longest of which is about 
82 ft. 

The floorbeams are spaced 19.3 ft. 
apart and the stringers 6 ft. The latter 
are designed for full continuity (Fig. 
5), the connections between stringers 
being made by splice plates welded to 
the stringer flanges; the upper splice 
plate passes over the top of the floor- 
beam and the lower splice plate through 
a slotted hole in the floorbeam web. 
These connections were not completed 
until after the arch ribs swung 
tree of the centering. 


were 


Pier towers made prominent 


The steel towers, which are placed 
over all arch pier pedestals, play an 
important part both structurally and 
architecturally. Each tower consists of 
two shafts connected at the top by cross- 
girders and also at mid-height except 
on the end towers. From the low con- 
crete pedestals the shafts rise to the 
deck where they blend into the light 
standards, finally terminating with the 
ornamental luminaires about 20 ft. above 
the sidewalks. The vertical lines of 
the shafts are accentuated by avoiding 
any visible diagonal bracing and by 
concealing all horizontal joints and 
splices, as well as all rivets except the 
vertical lines of rivet heads at the 
corners. It is thought that the presence 
of the park, with its boulevard, drives 
and bridle paths, justified these refine- 
ments which affect appearance at close 
range. 

The piers, consisting .of the towers 
and the concrete pedestals, are designed 
as rigid bents to carry the full wind 
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FIG. 3—CONTINUOUS GRATING along 

the curb line drains the deck into copper 

troughs that slope toward 8-in. pipe down 
spouts inside the pier tower legs. 
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Malleable tron grille 
-Grind 3 ‘csk. rivets 
on inside 


- Shop weld 

Ship 8T @ 19.3 /b. 
8x 65 x8 plate 
-Freld weld 4 sides 





FIG. 4—RAILING of welded shapes with 
malleable iron grilles. A 5-ft. sidewalk and 
a 12-in. curb supplement the rail in its func- 
tion of keeping cars on the bridge deck.’ 


force from the arch deck to the ground, 
as no diagonal bracing other than 
within each shaft is provided. The 
transverse reaction of the deck is trans- 
mitted to the towers through flanged ex- 
pansion plates. Two such plates are used 
at the ends of each span and are placed 
near the center of the roadway in order 
not to interfere with lateral expansion 
and contraction of the deck. The shafts 
are built of 4-in. plates and standard 
channels and angles. Each shaft is 


trussed on the inside and is rigidly 
anchored to a steel grillage extending 
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Tower splices 
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FIG. 5—STRUCTURAL DETAILS include countersunk rivets, welded joints, continuous Stringers, rigid frame bents and novel gutters 


20 ft. into the concrete pedestal (Fig. 5). placed, to provide space for temporary base. Openings at the top and louvres 
steel supports for the shafts during on the door near the bottom permit cir- 

Erecting the pier shafts erection. Steel shims of variable thick- culation of air through the shafts, thus 

ness were placed between the grillage reducing condensation to a minimum. 

This grillage consists of half I-beam and the shell of the shaft for the neces- The shafts house the transformers and 
sections or tees braced and shop fabri- sary field adjustments. Rivet holes in other electrical equipment as well as 
‘ated into pier units. The shaft was the shaft shells were shop punched but the conductor heads and downspouts for 
esigned to permit it to be slipped over in the grillages and shims the cor- the drainage system. Steel ladders ex- 


the grillage, which projects 5 ft. above responding holes were field drilled. tend from top to bottom of all shaits, 
‘he finished pedestals. The upper 5 ft. Access to the inside of the shafts is to facilitate inspection and maintenance. 
irtion of the concrete pedestals was gained through manholes in the side- The standards, which support the 






mitted until after the shafts were walks and through steel doors near the aluminum lighting fixtures (Fig. 2), 



















































vere fabricated from %-in. plates and 
all joints are welded and ground 
smooth. Each lighting fixture is 
equipped with two 4,000-lumen lamps 
arranged one above the other on 
separate circuits. An automatic time 
switch is also used so that the lower 
lights may be turned off at any desired 
time during the night. 
Malleable iron rail grilles 

The metal railing was designed to 
give a sturdy appearance and to har- 
monize with the modern motif used on 
other portions of the structure. Each 
panel consists of four malleable iron 
grilles, 1 in. thick, set in and riveted to 

welded steel frame built up of 3-in. 
zee sections and 8-in. ship channels 
(Fig. 4). All of the welded joints were 
chipped and ground. All rivets on 
the roadway side of the railing were 
ountersunk. The finished _ railing 
veighs about 100 lb. per lineal foot. 


The bridge is on a level gradient, to 
fit the approach elevations, which 
necessitated the development of a 
pecial drainage system since open 
scuppers would have been considered 
objectionable over the park. The solu 
tion is depressed copper gutters (Fig. 


5) installed in continuous longitudinal 
ypenings left between the roadway slab 
sidewalk, to form closed 
Sufficient gradient was pro 
vided in these gutters, by using a trough 
section of variable depth, to conduct 
the water to the piers where it is 
dropped into an 8-in. steel pipe down 
the inside of the pier shaft to a sewer 
laid under the centerline of the bridge. 
The copper gutters are protected by 
(Fig. 3) built of bulb 


and each 


< pers 
cuppers. 
1 
le 


steel gratings 
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angles, punched with slotted holes and 
made in lengths of from 6 to 8 ft. The 
gutter is also designed to permit drain- 
age of any water which seeps into the 
cushion under the bridge surface course. 
A transverse copper trough is also in- 
stalled under each expansion joint be- 
tween spans. 

Many splices and connections in the 
structure were both riveted and welded, 
such as those in the arch ribs and pier 
shafts. The welding in such cases was 
always done first so that initial stresses 
would not be developed in the rivets due 
to the shrinkage of the weld metal. All 
welding was done by the electric arc 
process, using coated electrodes. 

In the erection of the viaduct, a stiff- 
gged derrick operating from deck 
vel was used to place all structural 
steel in the end approach spans and the 


le 
1 
1c 


FIG. 6—ERECTION SCENES on a unique 

steel arch viaduct. Because of the absence of 

diagonal bracing on the Lorain Road Bridge 

a considerable number of temporary guy 

cables were necessary prior to the erection 

of the floorbeams and the placing of the con- 
crete deck slab. 











end arch towers including as mu i 
the end arch spans as could be re chy 


from the end tower position. \ 
other stiff-leg derricks operatiny op 
runways at ground level, one on er 


side of the structure, were used to «rec; 
all intermediate steel in the four arch 
spans that could not be reached :ron 
the tops of the two end towers. 

Steel centering was used in the crec 
tion of three arch spans and tiiber 
centering for the other, the latter be- 
ing added to hasten completion. |} ach 
rib was erected in seven sections, the 
longest being 50 ft. and weighing 17 
tons. Wood blocks and wedges wer 
used to support the ribs on the cent 
ing, the individual sections being 1 
or lowered to their proper elevatio: 
means of jacks. 

The end tower shafts were 
erected in two vertical lifts, the | 
intermediate shafts in three. The c 
girder sections joining twin shafts 
erected in one piece. The largest towe 
sections were 54 ft. long and weighed 
26 tons. Each spandrel column 
fabricated and erected in one piec 










Temporary bracing 









































As the finished structure depend 
the concrete slab for the transfer of 1 
lateral forces to the towers, it was 1 
sary during construction to install 
temporary diagonal bracing between 
floorbeams, which was left in place unt] 
the deck concrete had attained its r 
quired strength. Temporary diagonal 
bracing was also used between arch 
ribs and between spandrel columns, 
hold the bridge in line during construc 
tion and to avoid excessive construction 
stresses. 
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[he absence of permanent diagonal 
bracing between ribs, the small dimen- 
of the rib section in relation to 
wricated lengths, and the omission of 
lled joints, which would have been 
uitable for the butt-weld used to 
ioin sections, made the erection of the 
ribs a delicate problem. Alignment was 
carefully controlled by transit while 
elevations were established by vertical 
neasurements from ground points to a 
bolt in the top hole of spandrel column 
issets. 

In order to prevent excessive footing 
pressures from eccentric loading dur- 
ng construction, the specifications re- 
sired that no concrete be placed on any 
deck until all structural steel in 
idjoining spans was in place and 
from the falsework. To prevent 
distortion of the arch ribs, the 
idway slab for each span was placed 

1 five sections in the following order: 
two and one-half panels at each end, 

panels at the middle, and finally, 

remainder near the quarter points. 
The concrete sidewalks were placed 
aiter the roadway slab had been com- 
pleted and thoroughly set. This proce- 
dure, it is believed, minimized stresses 
in this thin section due to composite ac- 
tion with the remainder of the structure 
and facilitated refinement of construc- 
tion in this conspicuous part of the 
deck. 

Asphalt emulsion waterproofing was 
applied over the roadway slab. This 
also served for curing and was applied 
with spray guns. The first application 
was made as soon as the concrete had 
hardened sufficiently to bear the weight 
of workmen, followed by two other ap- 
plications at 24-hr. intervals, using a 
total of about 0.5 gal. per square yard. 

\s the color of a structure has such 
1 decided influence on its appearance, 
considerable study was given to the 
final coat of paint. For the shop coat 
sublimed blue lead was used. Two such 
hop coats and one field coat of white 
‘ead were applied to the interior of the 
irch ribs. All other surfaces were 
ainted one shop coat and two field 

its except the railing and light 
‘tandards which received an additional 
color coat. The first field coat for the 
‘terior of the towers was blue lead and 

all exterior surfaces tinted white 
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FIG. 7—ARCH ERECTION on steel false- 
work using steel stiffleg derricks. 


lead. The second field coat for all ex- 
terior parts, except cross struts between 
arch ribs and certain portions of the 
railing grilles, consists of white lead 
tinted to make a light greenish gray, 
with sufficient yellow added to produce 
a warm neutral tint. The horizontal 
cross struts have a darker and more 
subdued shade of the same color, to 
accentuate the vertical lines of the 
bridge. This darker shade as well as 
an intermediate shade are used on 
certain portions of the railing grilles to 
produce a three-tone repeating pattern. 


Administration and personnel 


The contract for the bridge and ap- 
proaches was awarded to the Lowen- 
sohn Construction Co., Cleveland, in 
November, 1934, for its low bid of 
$535,472 by O. W. Merrell, who was 
then state highway director. The bid 
for the bridge was $496,341 and for 
the brick-paved approaches and land- 
scaping $39,131. The structural steel 


was fabricated by the Fort Pitt Bridge 
Works, at Canonsburg, Pa., and was 
erected by the Peoples Steel Co., Cleve- 
land, both acting as sub-contractors 

Active construction did not start 
until March, 1935, and the bridge was 
opened to traffic in December of the 
same year, although some of the field 
painting and landscaping were delayed 
until the following spring 

The work has been carried on under 
the supervision of John Jaster, Jr 
director of highways; G. M. Anderson, 
assistant director; J. R. Burkey, chiet 
engineer of bridges; Elmer Hilty, chiet 
engineer of construction; L. L. Drasler 
division engineer; and J. O. McWil- 
liams, resident engineer. The design 
was prepared in the bureau of bridges 
of the Ohio department of highways 
W. H. Rabe is chief designing enginee: 
and D. H. Overman was the principal 
designing engineer in charge of this 
project. Those engineers who had a 
principal part in the construction of the 
bridge are R. R. Heckman and R. I 
Keller. The right-of-way was provided 
by Cuyahoga County. 





Road and Street Program 


Largest WPA Activity 


ITH THE ARRIVAL of warmer 

weather the WPA has continued 
its road and street program as its largest 
relief employment activity. During Feb- 
ruary there were 1,163,927 persons em- 
ployed at an average of about 37c. an 
hcur on some 26,400 road and street 
projects. 

On the basis of February statistics, 
the latest month for which figures are 
available workers on road and street 
programs represented 38.3 per cent of 
the 3,038,973 persons then working on 
WPA projects. Of the $1,367,839,799 
worth of projects selected for operation 
through March 16, the sum of $503,- 
363,376, or 36.8 per cent of the total, 
went for this type of project. Of this 
sum, $160,221,587 represented . farm- 
to-market and other secondard roads, 
and $343,141,789 represented other high- 


ways, roads and streets. There were 
422,417 persons or 13.9 per cent of the 
total WPA employment engaged in the 
farm-to-market road program and 741,- 
510 on the other types of roads in Feb- 
ruary. 

There are 11,556 farm-to-market road 
projects as compared with 14,928 other 
road and street projects in cities and 
small towns. The total amount of money 
to be contributed by local sponsors 
reached $111,000,000, or 22 per cent of 
the total cost of the road and street pro- 
gram, as compared with a 16.5 per cent 
average for all other WPA projects. 
Sponsors of farm road projects con- 
tributed 27 per cent, or $43,321,890 of 
the total cost, compared with 20 per 
cent or $68,446,057 contributed by 
sponsors of other road and street proj- 
ects. 
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Activities and Aims 
of the Water Resources Committee 


In pursuing its major objective of coordinating operations of central 
and local agencies concerned with water resources development, 
the committee is concerning itself with basic hydrologic data, bal- 
anced river regulation, stream pollution, drainage and water storage 


HE ESTABLISHMENT of the 

| Water Resources Committee of 
the National Resources Commit- 

tee is a result of a series of national 
events in the last five or six years. 
Under the pressure of emergency ex- 
penditure, important activities in the 
field of water use and control gave rise 
to the Mississippi River Valley Com- 
mittee and to the Water Planning Com- 
inittee. The report of the Mississippi 
Valley Committee presented a broad 
policy of water development in one of 
the largest areas of the United States 
and that of the Water Planning Com- 
mittee a rapid inventory of the present 
resources and data. The creation of the 
Water Resources Committee was in- 
tended to carry forward the activities 
of the previous committee and the coor- 
dination of federal and federal-local ac- 
tivities in water planning and develop- 
ment. These and the following facts 
have been extracted from a paper by 
\bel Wolman, chairman, Water Re- 
sources Committee, presented at the 
meeting of the American Water Works 
Association in Los Angeles on June 9. 


Federal interests in water uses 


The interests of the federal govern- 
ment in the use and control of water are 
complex and highly diversified. Dur- 
ing the last 16 years progressive diver- 
sification of federal water resources 
work has occurred until now there are 
over 35 individual agencies concerned 
with this phase of work. In 1920 river 
and harbor improvements constituted 
approximately three-quarters of all fed- 
eral expenditures, and irrigation and 
flood control work accounted for the 
greater part of the remainder. In 1935 
an entirely different picture of relative 
allocation appeared which may be of 
considerable national significance. 

Navigation and flood control work 
had grown to far greater dimensions. 
Irrigation had increased to a lesser 
degree but the dominance of these ac- 
tivities in the federal construction field 
had been lost. Wild life and recreational 
projects had gained in importance. By 
virtue of emergency activity the most 
significant changes were the additions 
of municipal water supply, sewerage and 
sewage treatment and multiple purpose 
projects. The last group represented 
federal undertakings designed to serve 
more than one use, with the develop- 
ment of hydro-electric power as perhaps 


the most common of the multiple uses 
and exemplified in such projects as 
Boulder Dam, Bonneville, Grand Cou- 
lee, Norris Dam and Madden Dam. 

Many people interested in the prob- 
lems of water resources of the nation 
have been perhaps unaware of the pro- 
found changes in the engineering, ad- 
ministrative and financial structures of 
the water resources field. A _ rational 
and orderly development and use of 
these resources has become more and 
more of a necessity as operations in 
this field have extended. 

The axioms that the most beneficial 
use of water resources in any valley 
should be related to the development of 
other physical resources, that develop- 
ment of any one phase of water re- 
sources should be considered in relation 
to all other phases, that physical factors 
are of importance in relation to cultural 
and economic conditions, and that pres- 
ent as well as future aspects should play 
a part in any program, must lead to the 
conclusion that competent administra- 
tive authority over water use and con- 
trol is necessary for the determination 
of equity, for the establishment of the 
most equitable allocation of uses and for 
putting into effect the results of such 
studies. 

The Water Resources Committee was 
organized on July 24, 1935, as a suc- 
cessor of the former Water Planning 
Committee and the Water Resources 
section of the National Resources 
Board. It now constitutes an agency 
of the National Resources Committee 
and is engaged in the collection of basic 
hydrological data, the regulation of con- 
flicts of interest or purpose, the extension 
of basic information, the development of 
drainage basin economies and, as a 
natural result thereof, the prompt 
promulgation of work priority lists 
which would fit into the gradually 
crystallizing pattern of drainage basin 
economy. 

The committee consists of twelve 
members, three from the former organi- 
zation and nine new members. Eight 
federal agencies and two state agencies 
are represented. 


Obtaining basic data 


The former Water Resources Section 
organized a special advisory committee 
on standards and specifications for hy- 
drologic data, composed of representa- 
tives of federal agencies which collect 


such data and representative eng 

who use them in private practice. 

first report of that committee, con 

primarily with the establishme: 
standards which are of broad ap; 
tion and permanent value, has been 
lished. 

Sound practice in the design an 
struction and operation of water u 
control works is determined in 
manner upon reliable hydrologic 
The special advisory committee 
tioned above has made an invent: 
all hydrologic data collecting wor! 
carried on by federal agencies and it | 
reviewed that work from the stand 
of engineers, farmers, waterwork 
power plant operations, and others wh 
use such material. In the light of th; 
investigation and of present experienc 
the following recommendations 
made: (1) Rehabilitation of an increas 
in the number of precipitation recordi: 
stations, (2) the establishment oi 
least 500 snow survey courses in moun- 
tain areas, (3) the establishment of 50/ 
federal base stream gaging stations an 
600 cooperative secondary stations, and 
the rehabilitation of 1,000 old stations, 
(4) the installation of 10,000 wells 
study the extent and fluctuation 
groundwater, (5) further studies 
evaporation and (6) systematic collec- 
tion of data on the quality of surface 
waters. 

The total cost of the program recom- 
mended for the correction of important 
deficiencies in our knowledge of water 
resources would be insignificant in com- 
parison with the savings made and the 
potential damages averted. 


Coordination of conflicting interests 


One of the first problems confront- 
ing any group interested in adequate 
water resources control and use is that 
of coordinating the conflicting purposes 
and methods of both federal and state 
agencies. Because of the intensification 
of some of these conflicts in recent 
years, due primarily to vast expenditure 
of emergency agencies, the Secretary of 
Agriculture on Aug. 9, 1935, requested 
the National Resources Committee to 
review the operation of some twelve to 
fourteen federal agencies with a view 
to determining the character of their 
land drainage and water storage pro- 
grams and methods, with particular ref- 
erence to wild life, pest control, malaria 
control and reclamation. 

The Water Resources Committee, 
therefore, on Oct. 29, 1935, appointed a 
special subcommittee on drainage policy 
and projects to report on the question. 
The report of this committee, made on 
Jan. 14, 1936, indicated that conflicts of 
federal activities in drainage and stor- 
age work resulted in unnecessary waste 
and delay. It was also stated that most 
of these conflicts might have been pre 
vented had there been an opportunity for 
reconciliation of policies during the 
planning of the various programs. As 
a result of this survey, the President 








i 


Increase 


1 mour 
t of 50/ 
ons 

ms, and 
stations, 
wells ti 
‘ion of 
lies on 
collec- 
surface 


recom- 
portant 
water 
in com- 
ind the 


terests 


nfront- 
lequate 
is that 
irposes 
1 state 
ication 
recent 
iditure 
‘ary of 
juested 
fee to 
‘lve to 

view 
their 
> pro- 
ir ref- 
alaria 


nittee, 
nted a 
policy 
sstion. 
de on 
cts of 
stor- 
waste 
most 
| pre- 
ty for 
r the 
>» oAs 
ident 


ener 
a 


BROS: 


Bie 


pai 


-cyed an order to existing federal agen- 
cies concerned with projects or allot- 
ents for land drainage or water 
storage on Feb. 1, 1936, in which he in- 
structed the appropriate officials to sub- 
mit a statement of impending programs 
; such work to the National Resources 
Committee at regular intervals in order 
that other agencies having an interest in 
the work could be informed by the com- 
mittee of the programs well in advance 
i their initiation. It is apparent after 
nly a few months operation, that this 
ffort at coordination is proving highly 

ucce ssful. 


Water pollution reviewed 


Another activity of the National Re- 
sources Committee is outlined in the 
eport of the special advisory committee 
on water pollution, issued in July, 1935. 

The increasing importance of water 
pollution by domestic and _ industrial 
wastes led the National Resources Com- 

nittee to request a review of the legal, 
alia health, biological, industrial and 
financial aspects of this difficulty. As 
half a century ago navigation was per- 
haps the most important consideration 
in the public eye with respect to rivers, 
so in recent years water pollution is 
gaining more and more importance in 
public discussion and in the effort 
toward regulatory control. 


The committee in its report recom- 
mended the following policy: 


(1) That where drainage area authorities 
exist for the comprehensive development 
and control of water, their scope be made 
sufficiently broad to include the control of 
pollution. 

(2) That no basic changes in existing 
federal law with reference to water pollu- 
tion control be made until an experimental 
program shall have indicated whether or not 
such changes are desirable and feasible. 

(3) That simplification and coordination 
of state laws be effected to provide for the 
following minimum requirements : 

a. Adequate administrative control 

b. Delegation to the administrative 
agency of power to determine the 
nature and extent of pollution pro- 
hibited by the statute, and to estab- 
lish limitations of pollution. 

c. Appropriate mandatory powers, par- 
ticularly the power to compel the in- 
stallation of essential remedial works 
and force other necessary action. 

d. No limitation on the taxing or bond- 
ing power of municipalities when 
applied to remedial works. 

e. Power to require facilities through 
sewerage districts, sanitary districts 
or otherwise, that ‘will enable munic- 
ipalities and industry to comply with 
the law. 

(4) That broader authorization for re- 
search be granted those agencies of the fed- 
eral government which already are con- 
cerned with various phases of the problems. 

(5) That powers and funds be granted to 
an appropriate federal agency to institute a 
cooperative program of investigation with 
legally constituted state agencies for special 
studies as appear desirable. 

(6) That in order to stimulate the con- 
struction of pollution abatement works, 
funds for the purpose be made available 
by the federal government to local, public 
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and private agencies on a grant and aid or 
loan basis. Lacking any precedent for the 
designation: of appropriate bases for such 
allocations, the committee recommends the 
creation of a demonstration unit on a river 
system selected for that purpose. 


Balanced river regulation 


Recent dramatic emphasis on the 
droughts and floods has concentrated 
attention more and more on the all em- 
bracing problem of river regulation. 
When floods occur and damages are 
great, the public rushes to Congress for 
flood protection works. Their character 
and adaptability to the remaining pro- 
gram of stream regulation are lost sight 
of in the desire for immediate correc 
tion of serious difficulties. 

In view of this tendency to ignore the 
necessities of balanced development of 
any drainage basin, the Water Re- 
sources Committee has considered the 
relation of various proposed investiga- 
tions concerning floods and flood con- 
trol and recommended the issuance of 
executive order or memorandum desig- 
nating the National Resources Commit- 
tee as a clearing house for information 
on flood study. (This order has just been 
issued. ) 

Special problems in the waterworks 
field have also been under study and 
reports thereon should materialize from 
time to time. Detailed attention is be- 
ing given to the water problems of the 
arid and semi-arid Western States. 

An effort is likewise under way on 
the part of the committee to simplify 
the collection of waterworks statistics 
throughout the United States. For some 
years in the past, data on various as- 
pects of water use have been collected 
by a variety of unofficial and official 
national agencies. Duplication of ma- 
terial and of use, irritation of local 
groups and conflict of purpose, all in- 
dicate that some effort at coordination 
would be helpful. 

Another enterprise in which the 
Water Resources Committee has _ re- 
cently been requested to act is con- 
cerned with the reconciliation of the 
preparation of manuals by the various 
federal agencies on the design, and con- 
struction of small dams. At the request 
of the several federal agencies, the com- 
mittee has undertaken the task of re- 
viewing and coordinating a number of 
manuals on this subject which have 
been in use over a number of years. 


Special assignments 


Most of the above discussion has 
been restricted to the operation of the 
committee on general problems con- 
cerning the country as a whole. Among 
its activities, however, it has under- 
taken specific studies where conflicts of 
interest. or purpose have become so 
great that requests for external review 
by the National Resources Committee 
have appeared. In this connection, a 
study is now being conducted on the 
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upper Rio Grande basin above El] Paso 
involving the coordination of water use. 
A similar study, requested by the State 
Planning Boards of Minnesota, North 
Dakota and South Dakota, is being 
made on the Red River of the North. 
In cooperation with the U. S. Army 
Engineer Corps and with state and local 
cooperation, the Water Resources Com- 
mittee has contributed its efforts from 
time to time to a study of the flood pro- 
tection program at Kansas City. 


Tentative future program 


It should be clear from the brief de- 
scription of the forms of activity which 
the committee now has under way that 
the major effort of the committee 
should be permanently restricted to the 
task of planning, coordinating and stim- 
ulating the operations of central and 
local official and unofficial agencies. 
Much of the probable value of the Na- 
tional Water Resources Committee may 
easily be lost or diverted if the com- 
mittee embarks upon operating adminis- 
trative functions which should be re- 
stricted properly to existing or new ad- 
ministrative agencies. The energies of 
the Water Resources Committee should 
not be diverted to detail of administra- 
tion and the membership of the commit- 
tee is completely in accord with the de- 
sire to restrict its operations to those 
functions noted above. 

A considerable extension in the col- 
lection of basic information regarding 
water resources is necessary for the 
most fruitful development of our water 
resources. The committee intends to 
stress this necessity regularly and con- 
tinuously. 





Revised Asphalt 
Specifications 


eer for three types 
of asphalt road have just been issued 
by the Asphalt Institute, New York 
City. The construction specifications 
are for the following road types: sur- 
face treatment—original treatment of 
tightly bonded surfaces, such as water- 
bound macadam, clay gravel, sand clay, 
shale and limerock; surface treatment 
—original treatment over loosely bonded 
surfaces such as traffic-bound macadam; 
base—patching, reducing crown and cor- 
recting profile of old surfaces. 

Specifications now available from the 
Institute include: asphalt macadam sur- 
face, asphaltic concrete surface, stone- 
filled sheet asphalt surface, sheet asphalt 
binder and surface, patching and reduc- 
ing crown, asphalt macadam base, as- 
phaltic concrete base, asphaltic road-mix 
surface course, asphalt surface treat- 
ment, surface treatment of water-bound 
surfaces, and surfece treatment of 
loosely bonded surfaces. 
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Age-Strength Relationship 
For Rammed Earth 


Tests at South Dakota State College reveal an increase 
in strength of as much as 45 per cent in 2 years for 
the best soils which contain large per cent of sand 


By R. L. Patty 


Head, Department of dgtotourat Engineering, 
South Dakota State College, Brookings, 8. D. 


in strength with age in the same 

way as concrete. In an experimen- 
tal study of this material at South Dakota 
State College (Bulletin 277) it was 
noticed that earth walls became tougher 
and more resistant to driving rains and 
weathering after they had stood for a 
time. The question then arose as to 
whether the strength of this material 
might not also increase, although the 
material is known to dry out to constant 
weight within ninety days under labora- 
tory conditions. A test was made, there- 
for, on the relation of age to the strength 
of this material, the test covering a period 
of two years. 

Rammed earth walls are monolithic 
walls made by ramming a barely moist 
earth into a form similar to that used 
for a monolithic concrete wall. No ce- 
ment, lime or admixture of any kind is 
used for a binder, and the soil that will 
make the best and most durable wall will 
contain a considerable amount of sand 


Rie sen earth or pisé walls increase 


and not more than 20 per cent of clay. 
A single section of plank form is used for 
building the wall. After a section of 
wall is rammed, the form is moved along 
the wall and a second section rammed. 
A tongue and groove joint is made be- 
tween sections so as to make the wall 
tight and warm, 

This type of wall has been used in al- 
most all parts of Europe, even back to 
ancient times, and today interest in it is 
increasing, especially in Sweden, Norway 
and the northern part of Europe. It is 
a most durable material, there being rec- 
ords of such walls that have stood for 
hundreds of years resisting fires, storms 
and earthquakes. 

In the South Dakota State College test 
three base soils were used and twelve 
test blocks were made from each soil on 
the same day and from the same pile of 
earth. The first was a very heavy clay 
soil ; the second a medium sandy soil; and 
the third is a very sandy soil. At the end 
of six months four blocks of each soil 
were tested to failure. At the end of one 
year four other blocks of each of the 
soils were broken and at the end of two 


TE Serene ST 


EFFECT OF AGE UPON STRENGTH OF RAMMED EARTH 


(All tests for compressive strength in pounds per square inch) 


% Total Sand 


Soil Over No. 200 Av. Strength Av. Strength 


No. Sieve at Six Mos. at One Year 
Not 40.36  396.9Lbs. 533.0 Lbs. 

No.2. 37.56 371.5Lbs. 522.8 Lbs. 
—o "74.82 353.3 Lbs. 445.9 Lbs. 
= 2... ———— aoe 


RELATION of age to strength in rammed 
earth walls. 


a 
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Breaking Load, Lb. per Sq.In. 
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Age When Broken 


L 
— 3 Soil No.1 sand 10.36 % 


Ea Soi! Mo? sand 3756 % 
MES So:/ #03 sand 482% 


Strength 


Strength No. of 
Increase 


Av. Strength Increase Blocks in 


Over Six Mos. at Two Years Over Six Mos. Series 








34.4% 569.8Lbs. 43.5% 12 
~~ $22.8Lbe. 40.8% | 560.7Lbs. 50.7% 12 
. Oi. 6% Win 29% - 02 
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RAMMED EARTH WALLS as used in a farm building. 


years the final four blocks of each 
were broken. Upon averaging 

strength of each group of test block 
increase in strength was shown in the ; 
of each soil. At the end of one yea: 
average increase in strength over the 
months test blocks was 33.7 per cent. 
the end of two years the average incr 
in strength over the six months b! 
was 45 per cent. 

It is interesting to note that the hes. 
clay soil has the greatest early streng |; 
and this has been found true through 
the study which has covered a perio: 
six years. It is still first in strength at 
end of the two years but the result 
the accompanying table show that :) 
sandier soils gained more strength with 
age. This clay soil is not a favorable si! 
for pisé walls in spite of its supe: 
strength because it has a tendency 
slake in the wall and does not resist 1!) 
action of weathering as well as the soils 
containng less clay. Of the three sv1!s 
used in this strength test, soil No. 3c 
taining 74.82 per cent of sand makes 
best wall by far, while soil No. 2 mal 
an average wall. 

The test blocks were rammed in | 
laboratory in a small form with dime: 
sions of 9 in. x 9 in. x 9 in. In order 
control the human factor in the test, two 
forms were provided, two experienced 
men were used for ramming the eart! 
and with each alternate layer of eart! 
rammed, the men changed forms. Tl: 
optimum moisture was used for each 
the soils. Since it is difficult to read th: 
incipient load in testing this materia! 
the blocks were tested to complete failur 
and the utlimate load was recorded in al! 
tests. Previous testing of earth blocks has 
shown that the average tests from fou 
test pieces will give a reliable result fig 
ure. In this particular study the break 
ing loads ran quite uniformly. The 
strength figures recorded for these three 
soils are slightly below the average for 
the many types of soils that have been 
tested for strength at the South Dakota 
Station. The highest strength shown by 
a natural soil in a similar test block up to 
the present time is 877 Ib. per sq.in. at the 
age of two years. 





The walls are 12 in. thick 


and will be given a protective covering of stucco. 
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Priming the Construction Pump 


An appraisal by a practical general contractor of the 
construction business and present recovery economics 


IN RECENT YEARS economists and 
oliticians, for purposes of compari- 
1, have fixed upon the year 1926 
. a normal one and as the statistical 
ase for the drive toward economic 
.covery. In that normal year con- 
struction presented a far different 
sicture than it does in these times. 
As we look back upon it now, the 
industry was then completely im- 
mersed in work. Construction was 
as abundant as the times merited. In 


volume, it was the second only to agriculture, and it and its 
ailied industries offered employment to one out of every six 
male employables in the nation. In those days, the industry 


in the period which ended with 

1929. In four years from 1926 to 
1929, there was an average of $9,250,- 
000,000 per year expended on construc- 
tion, with 1928 as the peak year, pro- 
ducing $10,500,000,000 of work. In the 
past four years, we have had an annual 
volume of less than $3,000,000,000, an 
average of less than one-third of the 
former normal volume. In spite of the 
seemingly tremendous efforts of the ad- 
ministration, construction volume since 
1932, when it was $2,800,000,000, has 
seen but little change, and the consensus 
of available figures for 1935 places it at 
$3,200,000,000. There is, however, this 
striking difference: For 1926, public 
works construction totaled roughly $1,- 
800,000,000 and private construction 
totaled $7,500,000,000; in 1934, the 
figures were reversed, the construction 
total was only $3,000,000,000, of which 
80 per cent was either partially or 
wholly financed by the United States 
government, and 20 per cent was pri- 
vate construction. 


Gin was the construction industry 


Much public construction 


The public construction program of 
1935 was somewhat less than that of 
1934, largely because of the construc- 
tion projects undertaken in 1934. Tak- 
ng the nation as a whole, privately 
financed work in 1935 increased over 
that in 1934; there was about a 50 per 
cent increase in commercial and indus- 
trial construction, and about an 80 per 
cent increase in residential units. How- 
ever, since commercial construction was 
20 per cent of normal, a 50 per cent in- 
crease brought such work to only 30 
per cent of normal, and similarly, resi- 
dential construction had dwindled down 
to 10 per cent of normal, so that an 80 
per cent increase brought it to 18 per 
cent of its usual volume. 


By W. A. Klinger 


President 


Associated General Contractors of America 
Washington, D. C 


Condensed from an address delivered 
Feb. 19, 1936, before the Builders 
Association of Kansas City, Mis- 
souri. The date of this address lim- 
ited consideration of recovery financ- 
ing to the beginning of this year and 
since then a new appropriation of 
$1,425,000,000 has been granted by 
Congress. 


These figures show that as we open 
the year 1936, we find that the United 
States government, through wholly or 
partially financed work, has become the 
purchaser of 75 per cent of all the con- 
struction being sold in the nation. The 
usual liberal flow of private work be- 
comes a trickle. 


Congress primes the pump 


Some three or four years before the 
crash, the A.G.C. had advanced the 
theory that construction was the bal- 
ance wheel of industry, and that in 
times of business depression, govern- 
mental agencies should balance industry 
by increasing public works construction. 
The principle was sound. When an ef- 
fort toward reconstruction of the na- 
tion’s business structure was under- 
taken in 1933, this idea was seized upon, 
not as a principle based on sound 
economics, but as a theory, and as a 
theory it has been experimented with 
ever since. It has been given the 
euphonious title “Priming the Pump,” 
the theory having been that once the 
pump is primed, business will carry on. 

In 1933, we witnessed the first effort 
of the administration to prime the 
pump. For that purpose, Congress was 
asked to appropriate $3,300,000,000 and, 
fully sold on the theory that this would 
prime the pump, Congress appropri- 
ated the money. The country looked 
forward to this expenditure as a great 
effort toward recovery, and the nation 
as a whole, including the construction 
industry, was eager for the experiment. 
This construction program financed 
with federal money was the hope of the 
industry, and the one thing that held the 
industry together. 

You will remember the turmoil of the 
time—the repeated promises made and 
withdrawn about putting this program 
into effect, the appointment of a Public 


was a good place in which to make 
a living; a place where courage, 
determination and diligence were 
bound to produce success, because 
a man working in the industry had 
within himself the making of his own 
career. His relations to the indus- 
try were determined within himself. 
His market was a wide one, his 
customer was of his own choosing, 
his worries were confined to his own 
working forces, and to his com- 


petitors. Although the final rewards were not what they 
should have been when compared with other industries, that 
was a problem recognized as inherent in the industry. 


Works Administrator, and the tre- 
mendous wage scale of $1.20 per how 
he forced on construction throughout 
the nation. That one order, emanating 
from so high a source, endorsing high 
wages in the big cities, and in many in 
stances doubling prevailing wages in the 
smaller cities, swept all private con- 
struction out of the picture for the year 
1933 and 1934. By so doing, it wrought 
a devastating blow to both labor and 
business. Investment in bricks and 
mortar, steel and concrete, could hardly 
be expected to bring a return on that 
wage scale. 

There followed the almost entire 
cessation of private work and _ finally 
the PWA program, which was so slow in 
coming and so encumbered with red 
tape, that instead of producing a mouth- 
ful for the construction industry, it 
produced only a bitter taste. Because 
of the exceeding slowness and caution, 
and due to the ignorance of construc- 
tion methods and procedure, the pro- 
gram broke down as far as any sub- 
stantial lift to economic recovery was 
concerned. It broke down so far that 
the administration listened to the siren 
song of the social welfare worker, and 
took $834,000,000 out of what should 
have been public works construction 
and devoted it to raking leaves under 
the famous CWA. 

More priming for the pump 

In the meantime, economists agreed 
that what was needed for economic re- 
covery in the nation was a revival of 
the durable goods industries, and this 
again caught the public attention. In- 
asmuch as construction is admittedly 75 
per cent of the durable goods industry, 
it was merely another way of saying 
that construction had to be revived be- 
fore the nation could once more resume 
an even keel economically. Then fol- 
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lowed the joint resolution of 1935, ap- 
propriating $4,880,000,000 as a bigger 
bucketful with which to prime the 
pump. 

Let us see what has become of this 
money. Before the President’s signa- 
ture was dry on the act, Harry Hop- 
kins had secured $580,000,000 for an- 
other leaf-raking. In the accounting 
for the money as made by the U. S. 
lreasury on Dec. 31, 1935, this $580,- 
000,000 is not mentioned, the account- 
ing being for $4,300,000,000. Of this 
sum certain commendable allocations 
were made to be expended through the 
existing governmental public works 
agencies which were accustomed to ex- 
pending money, and which were accus- 
tomed to getting full measure of return 
for such money, because these agencies 
expended that money through the regu- 
larly organized business channels set up 
for that purpose. 


Road money well spent 


That statement is true of the sum of 
$500,000,000 turned over to the Bureau 
ot Public Roads, all of which has been 
or will be spent by the contract system. 
It was also true of the bulk of the $82,- 
000,000 turned over to the Reclamation 
Service, and it was true of the 65 per 
cent of the $130,000,000 turned over to 
the Department of War to be expended 
with efficiency under the Engineering 
Corps. To PWA was given $446,000,- 
000. Let us here pause to say that Mr. 
Ickes has learned a lot about construc- 
tion since his first public-works appro- 
priation; that he is thoroughly sold on 
the contract system of doing work, and 
that he has learned, and all his investi- 
gations have revealed, that the construc- 
tion industry as a whole is to be trusted. 
Mr. Ickes may be counted on to spend 
this $446,000,000 largely by the contract 
system. 

Then $514,000,000 has gone to CCC; 
the Resettlement Administration was al- 
lotted $181,000,000; WPA was allotted 
$1,162,000,000 ; Federal Emergency Re- 
lief Administration $935,000,000; not 
allocated $55,000,000. An adminis 
trative cost of $200,000,000, and other 
comparatively small items account for 
the total of $4,300,000,000. 

It is interesting to know that up to 
the last Treasury figures available Dec. 
31, 1935, the obligations from this sum 
were $2,340,000,000; the payments out 
of this sum were $1,672,000,000; the 
money allotted but not obligated was 
$1,900,000,000, and the money unex- 
pended was $2,627,000,000. A further 
study of the figures will show a total of 
$1,012,000,000 by contract, and $2,921,- 
000,000 by day labor. 

Of the $2,900,000,000 to be expended 
by day labor, all may be said to be 
highly inefficient, and not 20 per cent of 
this day labor will actually be con- 
verted into tangible wealth. The Code 
Authority for General Contractors, and 


the Executive Committee of the 





A.G.C. 
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anticipated what might happen, and 
aiter an appeal to the administration 
produced no results, went to Congress 
with a resolution, which had the ap- 
proval of both contractors’ organiza- 
tions, and of the Construction League 
of the United States. Verbatim from 
the resolution is Section 8 of the joint 
resolution of Congress appropriating the 
$4,880,000,000. This says: ‘Wherever 
practicable in the carrying out of the 
provisions of this joint resolution, full 
advantage shall be taken of the facilities 
of private enterprise.” But in the ex- 
penditure of the money, Section 8 of the 
act has been totally disregarded. 

How little the construction industry 
is actually getting out of this program 
is shown by a recent news release which 
shows 2,500,000 men on day labor 
projects, and 10 per cent of that num- 
ber on contract work. 

Having analyzed the disposition of 
the funds, let us analyze the methods 
of disposition. Roughly $1,000,000,000 
has been allotted to the contract sys- 
tem, of which less than $300,000,000 
will be spent on building construction. 
With those allotments made through the 
regular channels through which the gov- 
ernment has previously been purchasing 
construction, we have no criticism to 
make. The great reclamation projects 
and public works program have pro- 
ceeded as expeditiously as could be 
anticipated. The engineering corps was 
set to go, and did go. But with the 
$446,000,000 allotted to PWA, if judged 
by results, the standard has been one of 
delay. 

Eleven months after the passage of 
the act, only $28,000,000 of the $446,- 
000,000, or less than 6 per cent of the 
funds made available, have found their 
way into pay envelopes. A ridiculous 
burst of contract awards between Nov. 
20 and Dec. 15 followed in an effort to 
make a showing by Dec. 31. But even 
now, only $126,000,000 out of the $446,- 
000,000, or less than 30 per cent, has 
been contracted. 


Compulsory inefficiency 


Let us study the WPA system as dif- 
ferentiated from the PWA system. Out 
of the fertile brain of Harry Hopkins 
came that master calculation that $4,- 
880,000,000 divided by 3,500,000 em- 
ployables equaled $1,400, and that this 
$1,400 had to be the allotment per man 
year for labor and materials. Since 
men are to work 130 hours per month, 
or 1,560 hours per year, the answer is 
$.90 per hour for labor and material, 
and that $.90 has become the “God” of 
the WPA. To men who knew construc- 
tion, these figures looked so ridiculous 
that it was hard to believe that men 
high in our government could arrive at 
such a conclusion. The answer has 
been compulsory inefficiency. 

The results of this program in opeya- 
tion have been as follows: 

1. A complete breakdown in morale 


of the workers in the industry, 

will only be revealed when we g 
ward and attempt again to fw 
normally. 

2. A year ago, the country ac 
without question the assurance 
President that lower rates of pay 
apply on relief work, that relief 
would not be made attractive. 
statement was given wide pub! 
Not so wide has been the publicity 
cerning the retraction of that state 
After heavy pressure from an orga 
minority, the American Federati 
Labor, the original wage scale 
ture was abandoned, and in our | 
cities, the relief-scale has been rais 
$90 per month. 

3. The relief-scale has been ma 
attractive that relief workers are 1 
ing to take jobs in private industry 
opportunities are offered. 


Our present problem 


What to do about all this is the ; 
eral problem of our industry. As a 
first step, the industry must rid itseli 
of the stigma of what is going on under 
the name of construction. We must 
deny responsibility for, or associat 
with, the part of the public works pro- 
gram not being put through the regu- 
larly organized channels by the con- 
tract system, and we must deny this re- 
sponsibility in no uncertain terms. 
we do not do so, the industry will bea: 
the burden of that public stigma 
years to come, and will suffer 
respondingly. 

I do not wish to conclude this m 
or less pessimistic study of construc- 
tion under the new deal without putting 
into it some optimism. All of us realiz: 
that there has been a tremendous back- 
lash in construction. It has been esti- 
mated that commercial and industrial 
construction is $26,000,000,000 in ar- 
rears in its logical expansion program. 
In addition to depreciation, obsolescence 
has been an increasing factor in creat- 
ing that demand. 

At present, there is 
done in construction work than has 
been done in all history. For four years 
the industry has been lying back, wait- 
ing for the government to do some- 
thing. It has been amply demonstrated 
that the government is not capable of 
doing anything to restore constructio: 
to anything more than 30 per cent of 
normal. 

It is up to the industry itself to adopt 
and carry out a program that will pro- 
duce construction. Such a _ progran 
would have to consist of the following 
measures. 

(1) The industry must unsell itseli 
on the theory that the government ca 
help it. 

(2) The industry must go ahead or: 
the premise that it must create its ow 
demand in construction, and use such 
work as is produced by the government 
only to supplement private work. 
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Bypasses Box the Compass 


At Springfield, Mo., four trans-country highways that 
cross in the center of the city now avoid intersections and 
congestion by a rectangle of bypasses on the city outskirts 


\PRINGFIELD, MO., is unusual 
~ among small cities in being the 
\/ meeting point of four trans-coun- 
try main highways. As marked on the 
map they are: U.S. 
60, Norfolk, Va. to 
los Angeles; U. S. 
65, St. Paul to 
Natchez; U. S. 66, 
Chicago to Los An- 
geles and U. S. 160, 
Springfield, Mo. to 
Monticello, Utah. 
Some indication of 
the traffic on these 
roads is given by 
the traffic map, Fig. 
2. The need of re- 
lief from delay and 
congestion of traf- 
fic in the city streets 
became clear as 
early as 1925 and 
that year a _ plan 
proposed by the 
Missouri State 
Highway Commis- 
sion for a three 
route bypass system 
around Springfield 
was adopted by the 
City Planning 
Commission, Chamber of Commerce, and 
the City Commissioners in September. 

The purpose of the new system was: 
(1) To relieve the traffic congestion on 
the main streets caused by concentrat- 
ing it to one focal point in the heart 
of the business district; (2) To in- 
crease safety by eliminating five rail- 
road grade crossings; (3) To lessen the 
confusion which the stranger usually 
experiences in a strange city; (4) To 
provide adequate means for the distri- 
bution and movement of rural and 
urban traffic to and from the city, and 
(5) To save the city the unnecessary 
expense of maintaining streets for 
heavy traffic. 


AS see ee. 


Construction gradual but steady 


The construction of this bypass sys- 
tem was started in April, 1927, and has 
progressed steadily since that time. The 
first unit, the east bypass which handles 
the through north and south traffic on 
U. S. Route 65, was completed in De- 
cember, 1932. Fig. 3 shows this bypass 
along the eastern city limits; it con- 
sists of 4 mi. of 20-ft. concrete pave- 
ment, with a wye intersection for U. S. 
Routes 65 and 66 at the north end, an 
underpass under the St. Louis & San 
Francisco R.R. 3 mi. south, and a wye 


By Walter O. Hill 


Assistant Engineer in Charge of Construction, 
Missouri Highway Department, Springfield, Mo 





FIG. 1—LATEST CONCRETE PAVEMENT on the west bypass at Springfield, Mo., 
has lip curbs, air-cushion transverse joints, bright metal marker joints at center, and 


is laid on tar paper insulation over the sub-grade. 


intersection for U. S. Routes 60 and 65 
at the south end. 

The second unit, the north bypass 
extends west from U. S. Route 65 along 
the northern city limits to U. S. Route 
160, State Routes 13 and 123, and the 
west bypass. This unit consists of 
5 mi. of 20-ft. concrete pavement with 
a wye intersection for State Route 13. 
It was started in June, 1931, and was 
completed in December, 1932. U. S. 
Route 160 traverses the western 2} mi. 
of this bypass before it enters the city. 

The third unit, the south bypass 
which handles the through east and 
west traffic on U. S. Route 60 consists 
of 63 mi. of pavement, special street in- 
tersections, an overhead structure over 
the Missouri Pacific R. R., a concrete 
bridge over Wilson Creek, and a wye 
intersection for U. S. Route 60 and 
City Route 66. This unit was completed 
in July, 1934. Incorporated into this 
bypass was about 1 mi. of 18-ft. con- 
crete pavement, built in 1929, and about 
1 mi. of 16-ft. asphaltic concrete with 
1-ft. concrete protection curbs on each 
side which was built in 1925. The south 
bypass extends west from U. S. Route 
65 alcng the southern city limits to State 
Route 123 and Greene County Route YY, 
thence north to City Route 66 and thence 
west to the west bypass. 


The fourth unit, or the final connect- 
ing link of the bypass system—the west 
bypass, was finally located after five 
surveys had been made between 1931 
and 1934 Phe final 
location chosen was 
the one nearest the 
city and the short 
est connection be- 
tween the north and 
the south bypass« S 
This location was 


on a land section 
line and conse 
quently involved 
the least right of 
way damage. The 


most recent con 
struction work has 
been on the west 
bypass, which was 
comp leted and 
opened to traffic in 
March, 1936, and it 
is this construction 
that is described 
particularly, except 
as noted. 

This west bypass 
handles the through 
northeast and south- 
west traffic on U. S. 
Route 66. This highway, familiarly 
called “The Main Street of America” 
crosses Missouri in a southwesterly di- 
rection in a distance of 306 mi. It fol- 
lows rather closely the St. Louis and 
San Francisco railroad but the highway 
distance is 20 mi. shorter. U.S. Route 66 
is a heavily traveled commercial route and 
also carries a larger per cent of through 
foreign traffic than any other U. S. 
highway in Missouri. The 12-hr. traf- 
fic count taken in August, 1934, showed 
that this highway west of Springfield 
carried a total of 3,289 vehicles per day 
which were composed of 2,469 pas- 
senger cars, 742 trucks, and 78 buses. 
The chief function of the north and 
the west bypasses is to segregate and 
route this through traffic around Spring- 
field. 


Simple durable bridges were built 


Structures on the bypass system vary 
little in design. The four railroad over- 
head grade separations have concrete 
gravity-type abutments on solid rock 
foundations. The superstructures con- 
sist of 14-ft. track slabs encasing nine 
244-in. 130 Ib. I-beams (14 in flange) 
and two 4-ft. reinforced concrete side 
slabs. All underpasses provide a 30 ft. 
roadway with an 18-ft. overhead clear- 
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FIG. 2—TRAFFIC centering on Springfield, Mo., as counted by a 
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FIG. 3—RECTANGULAR bypass road system around Springfield, 


24-hour traffic survey made on a Sunday in August and on a Mo., takes the traffic of four cross-country main roads that 


weekday in February, 1934. 


ance, Fig. 4. The one highway over- 
head railroad grade separation has con- 
crete open type abutments and inter- 
mediate bents placed upon solid rock 
foundations. The superstructure con- 
sists of three 50-ft. concrete deck girder 
spans with a 30-ft. roadway and 5-ft. 
sidewalks on each side. The vertical 
clearance over the railroad is 23 ft., 
Fig. 4. The bridge over Wilson Creek 
consists of four 35-ft. concrete deck 
girder spans upon concrete open type 
bents on solid rock foundations. 


Concreting rigidly controlled 


In all structures of the west bypass 
the proportioning of concrete was by 
weight and all concrete was vibrated as 
placed. In cold weather all concrete 
aggregates and the mixing water were 
heated by steam from a 30-hp. upright 
boiler to a temperature of at least 80 
deg. F. In addition, all concrete was 
heated while mixing by a flame torch 
heater so that the concrete when placed 
in the forms had a temperature of at 
least 65 deg. F. All forms were com- 
pletely housed in by tarpaulins hung on 
staging and the temperature within the 
inclosure was maintained between 65 
and 75 deg. F. until the concrete had 
acquired its full design strength. 

Three concrete test beams and three 
concrete test cylinders were made for 
each pouring. The test beams were 
broken in the field and the strength of 
the concrete was determined before the 
heating was released. Beam breaks 
showed an average strength in flexure 
of 713 lb. in four days and cylinders 
crushed at the laboratory showed an 
average comprehensive strength of 
4,384 Ib. per sq.in. in eleven days. 

On underpass structures after the 
forms had been removed Hauck oil 
burners were placed inside the housing 
to’ dry the outside surfaces of the con- 
crete for waterproofing operations. The 


TABULATION OF COSTS OF BYPASS ROAD 

SYSTEM FOR SPRINGFIELD, MO., WITH 

ESTIMATE OF COSTS OF PLANNED IM- 
PROVEMENTS. 


Bypasses completed 


Cost Miles 
Bypass road built by contract.. $765,228 16.885 


Refund to Springfield Road Dis- 


trict for salvage....... 77,877 1.0 
ES SE ce Siena 
Damages for right of way...... 16,801 


Total cost of improvement... .. . 867,497 17.885 


Proposed Improvements 


Date of 
Cost Work 
Widening to 40 ft., Route 65 to 
ice ss chk Li eatakkeadkele $19,000 1937 
Widening to 30 ft., Route 13 to 
ee Se eee ite 48,000 1939 


Widening to 40 ft., Route 66 to 
Nat'l. cemetery. . ; 170,000 1940 


Widening to 40 ft., Route 66.... 82,000 1938 
Highway grade separation...... 80,000 1942 
Railway grade separation.... 70,000 1943 
Right of way damages. . Sain 20,000 1 
Pedestrian underpass... . . wan 9,000 1936 
Total planned work.......... $498,000 
acc cnssnesveas $1,359,497 


entire back faces of the abutments were 
damp-proofed with a bituminous prim- 
ing coat and a hot asphalt damp-proof 
coat. The top surface of the bridge 
floor was waterproofed with an asphalt 
primer, three layers of cotton fabric 
laid in hot asphalt and a protective cov- 
ering of 1 x 8-in. x 4-ft. asphalt planks 
embedded in and covered with hot 
asphalt. A continuous strip of sheet 
lead flashing which had been previously 
embedded in the concrete curb and left 
extending out 3 in. was bent down over 
the asphalt plank along the sides to 
complete the waterproofing. 


Modern paving standards followed 


Concrete pavement was of 9:7:9-in 
section with 3-in, lip curbs reinforced 
with wire fabric; the weight of one 
174 x 10-ft. wire fabric mat was about 
71.4 lb. The entire subgrade was in- 
sulated from the concrete pavement by 
tar paper placed longitudinally on the 
subgrade just prior to placing the con- 
crete. Transverse expansion and con- 
traction joints, which were alternated 


formerly ran directly into the center of the city. 


rery 50 ft., were metal air-joints wit 
transload base and copper seal ca; 
A permanent marker seal (Fig. 1) 
galvanized base metal was installed fo: 
the longitudinal center joint. 

The concrete adjacent to expansio: 
and contraction joints and also that 
along the side forms was compacted by 
a vibrator to eliminate honeycombing 
Superelevated curves were finished tv 
plane surface by a finishing machine 
with the crown taken out of the front 
screed. The surface of the slab wa 
given a broom finish. 

Heated mixing water and a calciun 
chloride solution were incorporated in 
the concrete mixture, and a flame torch 
heater was used on the paver for all 
concrete placed when the atmospheric 
temperature was below 40 deg. F. The 
slab was cured under burlap on which 
6 in. of straw was placed as a protection 
from freezing. 

Directional signs have been placed 
at all route intersections indicating the 
bypasses for fast through traffic and the 
optional city routes for slow local traf- 
fic. Through routes are marked with 
markers on black and white U. S. 
shields and city routes are indicated 
with markers on black and yellow U. S. 
shields for the convenience of tourists 
who desire to visit the city. 


Future widening planned 


The entire bypass system forms a 
concrete boundary set within an 80-ft. 
right of way completely surrounding 
the city. The total mileage is 17.885 
miles and the total cost to date is $861,- 
496.98. (See table.) Because of the 
value already demonstrated by this dis- 
tinctive and modern bypass system and 
its efficiency in solving the traffic dis- 
tribution problem at Springfield, the 
Missouri State Highway Commission in 
their Ten Year Tentative Program of 
June, 1935, has proposed to expend 
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about another $500,000 on iuture im- 
provements. The recommendations in- 
clude the widening of the concrete 
pavement to 40 ft., constructing pedes- 
trian underpasses for schools, con- 
structing a highway grade separation 
(cloverleaf) for U. S. Routes 65 and 
66 and constructing a railroad grade 
separation (highway overhead) on 
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FIG. 4—ROAD AND RAIL grade separa- 

tions on the bypass system are of simple 

neat design and of sturdy steel and concrete 

construction; these views show a _ road 

underpass at the left and a road overpass 
at the right. 


Surveying Sewage Pollution In 


Shell Fish Producing Waters 


Physical and bacteriological studies made by the U. S. 
Public Health Service to determine areas in Raritan 


Bay that would be suitable for 


the waters of New York harbor in 

the areas occupied by Raritan Bay, 
Sandy Hook Bay and the Lower Bay 
where the harvesting of both hard and 
soft clams is an important industry, led 
to action by the New York State health 
authorities in 1925 and the New Jersey 
Board of Health in 1934 which greatly 
restricted the taking of shell fish from a 
large part of these areas. When New 
York City further prohibited the sale 
in that city of clams taken from Raritan 
Bay, a severe setback was presented to 
the shell fish industry in this neighbor- 
hood. The desirability of a survey of 
pollution was suggested in 1935 and it 
was agreed by the interested groups that 
the sale of clams would be permitted 
from those areas found suitable by the 
U. S. Public Health Service. 

In a paper presented at the annual 
meeting of the New Jersey Sewage 
Works Association at Trenton, N. J., 
Arthur P. Miller, sanitary engineer in 
charge of the Interstate Sanitary Dis- 
trict No. 1 of the U. S. Public Health 
Service, described the manner in which 
this survey was conducted. The fol- 
lowing extracts have been taken from 
this paper: 


| sewers sewage pollution in 


clam harvesting 
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RARITAN BAY in relation to other parts 

of the New York metropolitan district and 

the area in which sampling lines were 
established 


Undertaking the inspection involved a 
study of actual and potential sources 
of contamination, the results of which 
were summarized in a quantitative man- 
ner and considered in relation to dilu- 
tion, tide, currents and time intervals. 






































U. S. Route 65 over the St. Louis & 
San Francisco R. R 

The work on this bypass system was 
done under the direction of T. H. Cut- 
ler, Chief Engineer; D. B. Levi, En- 
gineer of Construction; R. M. Whitton, 
Division Engineer; and W. O. Hill, 
Assistant Division Engineer in charge 
of Construction. 


This study necessarily included the col- 
lection of both physical and bacteriologi- 
Cc al dz ata, 


Quantities of sewage discharged 


The quantity of sewage contributed to 
Raritan Bay, either directly or by way 
of tributary streams, is 1,257.5 m.g.d.; 
of this amount 959.3 m.g.d. is untreated, 
184.5 m.g.d. receives partial treatment 
and 103.7 m.g.d. is completely treated. 
The greatest volume of raw sewage find- 
ing its way into the bay through con- 
tributory streams comes from New 
York State and is approximately 858 
m.g.d. This seems to be a tremendous 
volume but when it is compared with 
the entire flow of water through this 
section, it is not so imposing. Previous 
investigation has shown that the dis- 
charge at the Narrows averages 101,- 
250 m.g.d. and therefore the flow of 
sewage at this point is about 0.84 per 
cent of the diluting water. In other 
terms, there are 119 gallons of diluting 
water for each gallon of sewage. 

There are approximately 55 and 25 
m.g.d. of sewage coming from the Ar- 
thur Kill (plus Newark Bay) and the 
Raritan River, respectively. Although 
precise figures on the flow of water in 
these two tributaries are not available, 
both of them are relatively large with 
25 ft. to 40 ft. channels and unquestion- 
ably have sufficient quantities of water 
issuing from them to give a dilution 
factor higher than for the Narrows. 

Summing up the question of raw sew- 
age contributions, it appears evident that 
fairly adequate dilution is available for 
those wastes not directly deposited in 
Raritan Bay. Although this bay oc- 
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cupies an unfortunate position for she 
fish cultivation on account of the metro- 
politan character of the surrounding ter- 
ritory, the great volume of water in * 
seems to afford fair protection to certain 
selected areas. 

Harbor channels and tidal currents 
are the two principal forces controlling 
the pollutional wastes and working to 
keep them out of New Jersey waters. 
The Upper Harbor flows carrying the 
bulk of New York City sewage tend 
to move out to sea through Ambrose 
Channel while those from Arthur Kill 
follow a channel running on the outside 
of the bay toward Sandy Hook. 

Depending upon the direction of 
tide, the sewage coming throug! 
Narrows flows out to 
only its edges intermingling wit 
water or is pushed back toward the New 
York shore to such an extent that it 
flows westward over Raritan Bay and 
up Arthur Kill. Probably more than 
anything else, these tidal currents help 
to restrict New York waste to New 
York thereby protecting the 





waters, 


waters of the New Jersey portion of 
Raritan Bay. 
After an examination of the natural 


ution 


natory evi- 
acteriological 
ples from the 


survey 
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A laboratory was established by the 
New Jersey State Department of Health 
at Highlands, N. J., and all samples 
were examined the same day they were 
collected by personnel of that depart- 
ment. Standard methods of water 
analysis were followed for the determi- 
nation of B. coli. The general pro- 
cedure of planting five tubes of each 
dilution for each sample as is sometimes 
done in surveys of this kind, entails too 
much work for a field laboratory. Hence, 
in the main, 10 cc., 1 cc. and 0.1 ce. 
—— were planted for each 
ple. the interpretations were to be 
drawn on the of 1 cc. tube re- 


sults, using those of the 10 cc. and the 
1 +1, ] 
i Ciiog 


sami- 


tubes as guide Was 


atisfactory 
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uaiaaii and results of study 


As a result of consid rable experi- 
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the presence of B. coli if that ares 
t tz 


is to be used for the 


that generally 


snow 
1; hall 
iking of shel] 


River Gauging Stations Damaged 





measurement 


Geological 
om erosion 


‘Ss occurred 


Jury 9, 1936 



























fish for market purposes. This is 
an inflexible figure and can be used or 
as a guide when weighing all the e\ 
collected. 

The presence of B. coli was found 
be high in the far western end of 
bay and in that portion to the nor: a 
and northwest of Sandy Hook Poi: & 
Except for isloated cases, the bacteriolo; ; 
ical results in the remainder of the Ba 
were found quite satisfactory. On tl 
basis these areas were looked upon wit 
suspicion and when considered in 1! 
light of the quantities of sewage comi: 
into the waters at the mouth of Art! 

‘ill and through the Narrows in add a 
tion to the movement of the tidal cu 
rents back and forth across the mou a 

i the Narrows and the prevailing nort ; 
, it was concluded to urge t 4 
closing of an additional area adjacer ent 4 
Sandy Hook Point. 

After proper action by the New J 4 
sey authorities, the areas found unsuit 
able were officially closed whereupon t! 4 
New York City Board of Health open: s 
the city’s markets to products comi: 1 


irom approved 
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Altogether 118 sampling stations wer 
’ 5 7 e 3 

selected and all of them were us 
Sampling equipment was very sim- 

ple consisting only of sterile 10 cc 

plugged with cotton and a short 
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protection. The flood of March 1936 
exceeder " previously recorded floods by 
} ¢ wat a ¢ 2 ae a, 
about 8 ift., and the trees that were 
considered as protection to the struc- 









1 constantly by one man who was 


- 
Sampiing 





and the 





third 
tnt 














t oe the samples when so ordered. Only 
top water samples were take: 

From Mav 20 to June 22, 1935, 
this work was done, 


the entire series 
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The U. S. Ge logical Survey has 4 
estimated the damage to river measure- 3 
ment stations in the flooded areas at 
about $125, 000, and an allotment of that 
made by the Federal 
Administration for 
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REINFORCING RODS in this concete 
recorder well were broken in tension when 
flood waters piled driftwood against the 
structure. 
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REGULATING TRANSPORT—V 
Offland Transport Dodges Reformers 


generally escaped impulsive regu- 

lation. They have, except in 
spots been too small to tempt aggres- 
sive legislation and again, as naviga- 
tion, they have come to be regarded 
wards of federal departments. So in 
sir lines and waterways consideration 
turns more to development than to 
regulation. 


\: AND WATER transport have 


Water transport small 


1. Excepting on the Great 
Lakes inland waterway trans- 
portation is of minor signifi- 
cance. 


Governmental control is lodged in a 
number of organizations. The relations 
* seamen to masters or owners of 
essels, the regulation of radio com- 
munication on merchant vessels and 
‘ther matters of a marine police nature 
destined to promote good order and 
safety is under the jurisdiction of the 
Department of Commerce. The control 
ind licensing of engineers and pilots 
mn steam vessels, the handling of certain 
langerous and inflammable cargoes is 
is looked after by the Steamboat In- 
spection Service formerly of the Treas- 
ury Department but just now under 
the Department of Commerce. In 1932 
the two above services were combined 
into a single unit. 

The Shipping Board has nominal au- 
thority over interstate water rates which 
includes common carriers on the high 
seas or the Great Lakes operating on 
regular routes between U. S. ports but 
does not have jurisdiction over carriers 
on inland rivers. To all practical pur- 
poses none of the states exercises regu- 
latory control over inland water trans- 
portation. Various cities do have a 
certain amount of control in policing 
wharves, docks and other structures 
located in ports. 

Freight traffic on the Great Lakes 
can be grouped into four general head- 
ings. These headings, with their rela- 
tive amounts, are as follows: 


Class Percent 
CS a a 58 
Soft and hard coal . 24 
RINE Soe ince rer any vik 8 
RN orld bh6re ea alerve> 5 9 
DEMO coda. be dees 1 

gee eg brig i a /, 100 


_ These amounts, of course, will vary 
in some degree but the figures show the 
approximate relationship. The maxi- 
mum amount of freight was 140,000,000 
tons in 1929 and the minimum 42,000,- 
000 tons in 1932. The average cost is 


By John S. Worley 


Professor of Transportation Engineering 
University of Michigan, Ann Arbor, Mich. 


about 1 mill per ton mile, although 
ore and coal in large bulk are trans- 
ported at a rate slightly less than this. 
The normal rate for wheat is considered 
3c. a bushel, which, on the average haul, 
makes 1 mill per ton mile. Attention 
is called to the fact that this 1 mill 
per ton mile is one-tenth of the average 
freight rate on railways. 

A large part of this navigation is 
over natural water where no govern- 
mental expenditures have been made. 
The expenditures of any consequence 
are the improvements at the Sault, the 
dredging of the St. Clair River, Lake 
St. Clair, the Detroit River and the 
construction of the Welland canal, the 
expense of the latter being borne en- 
tirely by the Canadian government. 
There has also been a small amount of 
dredging in the principal harbors. The 
terminal facilities in the way of wharves 
and docks, warehouses and elevators, as 
a rule, have been constructed by private 
industry and the expense of mainte 
nance is borne by private industry. 

Such capital expenditures and annual 
costs of operations as the government 
may have incurred for the works at the 
Sault, and for certain dredging opera- 
tions in the St. Clair River, Lake St. 
Clair and the Detroit River, and at 
the principal terminals, appear .to be 
well justified and should these improve- 
ments be looked upon as a subsidy of 
this particular branch of the transporta- 
tion industry, the subsidy has not been 
used as a means of increasing the profit 
to the operators. 

The benefits of the low cost of trans- 
portation on the Great Lakes, which 
the public is receiving are not obtained 
through regulation. In the operation 
of these Great Lakes transportation 
companies, the government has not only 
refrained from attempting to state the 
rates to be charged but has also re- 
frained from promulgating regulations 
having to do with the operation of the 
property. On several occasions it has 
been necessary for the government to 
exercise its right of control, with refer- 
ence to safety matters. Companies and 
individuals have been left free to enter 
into Great Lakes transportation and to 
operate the properties free of regula- 
tion excepting that little amount which 
is found to be in the public interest and 
have furnished a service at a price 
about which no complaint is or can be 
found. This is an outstanding example 








and good service no 


governmental regula 


that low rates 
dependent upon 
tion, and particularly that which has 
managerial aspects 


St. Lawrence waterways ample 

2. Great Lakes outlet to the 

tlantic is not now inadequate 
for promised business. 


For more than a century the 
provement of the St. Lawrence Rive 
has been considered by both Canada and 
the United States. At an early date 
was found necessary to construct canals 
around the rapids of the St. Lawrence 
to facilitate river navigation; these 
waterways were later improved until 
works were provided for all 
with a draft of 14 ft. or less. As fat 
as any evidence we have been able to 
produce shows, these works have reason 
ably supplied all the needs of this par 
ticular service. 

During the last three decades there 
has been agitation for the improvement 
of the St. Lawrence to permit ocean 
vessels with a draft of 25 to 27 ft. to 
enter the Lakes. Early in the 


became 


vessels 


Great 
considerations there coupled 
with navigation a power project with 
a potential capacity of 5,000,000 kilo- 
watts. Estimates of construction of the 
St. Lawrence-Great Lakes improvement 
by the Joint Board of Engineers of the 
two countries was placed at $536,000,- 
000. This estimate did not include the 
full cost for the reason that there was 
not included the interest on the monies 
invested during the period of construc- 
tion. It has been alleged by some of 
those who are in opposition to the proj- 


ect that the total cost will run well 
above $1,000,000,000. 
While much has been written both 


for and against this project, at no time 
has there ever been shown any eco- 
nomic justification. A careful study 
of all the reports of the engineers of 
both countries shows that these have 
always been confined to the engineering 
features and at no time have contained 
any statements which could support a 
belief that there was an economic justi- 
fication for construction. Some of the 
work which is necessary for the eff- 
cient operation of vessels with 27 ft. 
draft has completed. This is 
largely true with reference to dredging 
in the Detroit and St. Clair rivers and 
Lake St. Clair. The Canadian govern- 
ment has also made some permanent 
improvements meeting the specifications 
for the lower St. Lawrence. It is pos- 
sible, because such a proportion of the 
permanent improvement has now been 


been 
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finished and since the United States is 
under some treaty obligations to Canada, 
that the project should be completed. 
However, this in no wise changes the 
fact that the justification of the project, 
standing upon its own merits, has al- 
ways been of a questionable character. 


Inland waterways uneconomical 


3. American inland water- 
ways never economically justi- 
fied by factual evidence. 


The inland waterways of the United 
States may be considered as being in 
three groups—Atlantic Coast, Missis- 
sippi Valley, and Pacific Coast. The 
Atlantic Coastal Waterway extends 
from Boston along the Atlantic coast 
to Brownsville, Tex. This consists of 
a channel partially back of the outlying 
islands and reefs; an inland canal to 
be built across the state of New Jersey; 
the Chesapeake & Delaware canal be- 
tween the Delaware river and Chesa- 
peake Bay; an inland canal through the 
Dismal Swamp and an inland canal 
across the state of Florida. The theory 
of its construction is that it will permit 
barges and vessels of light construction, 
of not sufficient strength to be able to 
navigate in open water, to pass along 
the Atlantic through stretches 
of water protected from ocean storms. 
A part of the theory, of course, is low 
cost transportation. 

This project has a number of ardent 
advocates who have vigorously pro- 
moted it but no time has there ever been 
an estimate of its complete cost or an 
estimate of the amount of transporta- 
tion which could reasonably be expected 
to be moved or an estimate of the an- 
nual cost of operation including the 
annual capital cost, maintenance and 
other charges, necessary to form a 
sound judgment on the merits of the 
project. Neither has there been shown 
justification of any kind for the con- 
struction of any such a project. In 
light of these facts it is extremely diffi- 
cult to understand the authorization of 
large expenditures of money on discon- 
nected parts of the project by Congress 
and the recent act of the President of 
the United States in starting construc- 
tion work on the canal across Florida. 

The Mississippi Valley system con- 
sists of the improvement of the Missis- 
sippi river from its mouth to St. Paul, 
the Ohio River to Pittsburgh, the 
Monongahela and Allegheny rivers for 
short distances above Pittsburgh, the 
Illinois River to Lockport, Ill. and the 
use of the Chicago Drainage Canal from 
Lockport to Lake Michigan, and the 
Missouri River from its mouth to 
Kansas City and Omaha with the sug- 
gestion that it should be further im- 
proved towards its source. The depth 
of water now attained, or proposed to 
be attained, on the Mississippi River 
system, excepting the Missouri branch, 
is 9 ft. The depth of water proposed 
for the Missouri is 6 ft. The Missis- 


coast, 
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sippi River now has a depth oi 9 ft. 
from its mouth to St. Louis, the Ohio 
River has a 9-ft. depth from Pittsburgh 
to its mouth. The upper Mississippi 
and the Illinois are now in process of 
improvement by dredging and the con- 
struction of locks and dams to provide 
a 9-ft. depth. Certain improvements 
have been made on the Missouri River 
and others are being carried out to give 
this river a depth of 6 ft. 

At the time the improvement of the 
Ohi» was proposed, which improvement 
has now been very largely completed, no 
study of the justification of such im- 
provement was made and the operation 
on this river up to this time gives little 
encouragement that any justification 
will be found. With reference to eco- 
nomic justification, the same can be 
said of the improvements on the Mis- 
sissippi River above St. Louis, on the 
Missouri River and on the Illinois 
River, including the Chicago Drainage 
canal to Lake Michigan. The expendi- 
tures on the Mississippi River below 
St. Louis by which navigation has been 
improved, have been largely for flood 
protection. In addition to the above, a 
few of the rivers in Mississippi and 
Alabama are navigable for several hun- 
dred miles, as also are the Sacramento 
and Columbia rivers on the Pacific 
coast. However, these latter are of 
minor importance. 


Minor transport problems 


4. Air travel, pipe lines and 
electric railways present no in- 
tricacies of regulation. 


The Interstate Commerce Act as 
amended by the Hepburn Act of 1906 
gave to the Interstate Commerce Com- 
mission jurisdiction over the interstate 
transportation of oil and other com- 
modities, except water and natural or 
artificial gas by pipe line. The juris- 
diction of the commission, however, 
extends only to common carriers in 
enterprises which are solely of that 
character; the transportation of prop- 
rietary oil even though this transporta- 
tion is interstate, does not come under 
the control of the Interstate Commerce 
Commission. 

In certain states the intrastate trans- 
portation of oil by common carriers has 
been subject to regulation by the public 
utility commissions. 

In the exercise of its jurisdiction, 
the Interstate Commerce Commission 
has found but little occasion to pro- 
mulgate rules having to do with the 
safety elements of operation. Its regu- 
lation has constituted primarily control 
over rates, and seeing that the common 
carrier pipe line companies observed the 
principles of uniform treatment of all 
shippers both in the matter of service 
and rates. In many instances the 
charges for transportation by pipe lines 
have been Jess than 50 per cent of that 
which was being charged by the rail- 
wavs. 


The transportation of oil by pipe | 
is very largely an independent acti, 
related in no way to other transpo: 
tion agencies. The regulation has | 
satisfactory to the public and can 
said to have been administered in 
public interest. 

As has already been said, air tr: 
portation is a very insignificant part 
our national transportation. In exa 
the same manner as all other industr 
it has a beginning, a growth and 
velopment in accordance with its abi 
to grow and the demands for its ser\ 

Those who were interested in its 
velopment and made investments ther 
always found themselves under 
handicap of the need of additio 
finances. As a result aid was sou 
from cities and towns, and other | 
communities, from the various sta: 
and the federal government. The 
obtained from cities and villages \ 
primarily landing fields, of which 
some degree the construction, operat 
and use has been regulated by city or 
nances. Many of the states being 
terested in promoting air transportat 
have made appropriations for b 
permanent and temporary landing fie! 

In the early stages the operators 
air transportation, in addition to | 
communities in the states, appealed 
the federal government for whatever ; 
they could obtain. The principal par: 
of this aid consisted in air-mail c 
tracts which were indirectly subsidi 
toward the development of this new i 
dustry. In addition the federal gover: 
ment has established and lighted man) 
miles of interstate routes and has i1 
stalled and operated a number of rad 
directing stations and systems. In th: 
matter of mail contracts they natural! 
came under the jurisdiction of the Post 
offte Department. The establishment 0: 
emergency landing fields, the establis! 
ment of flying routes, light and radi 
beacons, the physical characteristics 0! 
airships and qualifications of pilots wa 
early assigned to the Department « 
Commerce, 

The ensuing Congress conferred upo 
the Interstate Commerce Commissio1 
with some restrictions, the power t 
establish air mail rates and approve a: 
mail contracts. As far as is necessar 
to carry out this mandate of Congres: 
the commission has the power to ex 
amine into the accounts of the variou 
companies and require of them such a 
counting and other administrative act 
as is necessary for the commission prop- 
erly to exercise its jurisdiction. 

The federal government at no tim 
has exercised any jurisdiction whateve 
over the construction and operation o 
electric railways other than those as : 
part of steam railway properties. In the 
intrastate transportation many of the 
states have and do continue to have con 
trol over these matters. 


The concluding article of this seric 
will be published July 16. 
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Notes from The Field— 


Air and Water 


Coast Southwest; perhaps extreme 

Southwest would be more appropri- 

San Diego, its focal point is dis- 

ictive due to its location as well as its 

ysical conditions. The city has only 

ne-quarter the tributary area enjoyed 

inland towns, the other three-quarters 

e made up of Mexico and the Pacific 

Qcean. It lies in the sunniest and dryest 
gion of the Coast. 


| AM WRITING from the Pacific 


San Diego approached by air 


fo such an airminded town the most 
fitting approach is by way of the com- 
fortable air transports that span the 125 
iles from Los Angeles to San Diego in 
50 min. The aerial approach gives an 
ttractive birdseye view of beach towns 
otting the shore line north of the city. 
But shore line is a misnomer; a line has 
width, while the beach is a wide 
band of yellow sand adjoining another 
wide zone, glistening white with foam 
nd breakers and shading outward into 
light blue that in turn deepens into 
violet. 
San Diego has been airminded ever 
since Glenn Curtis used North Island 
for an experimental air field in 1908. 
Rockwell Field, on this same site, now 
s one of the navy’s major air bases. The 
visitor is reminded that Lindbergh's 
Spirit of St. Louis” was built in a San 
Diego airplane factory, of which there 
ire now several. The latest to arrive is 
the Consolidated Aircraft Corp., an 
enormous plant which recently moved 
irom Buffalo to the excellent municipal 
airport here. This field could be close 
in because ample tide-land was avail- 
able on the edge of the business district 
of the city. 


Exposition reopened 


San Diego has been much in the public 
prints by reason of its exposition. With 
5,000,000 paid admissions last year, 
‘mall wonder the exposition has reop- 
ened for another season. Even if the 
exhibits should not be considered worth 
a second visit the charm of night illumi- 
nation in so beautiful a garden would 
justify it. 

In a civic report made in 1912 there is 
a statement that San Diego’s city hall 
was then so old and inadequate as to 
require immediate replacement. That 
was 24 years ago; the city still awaits 
the new structure. However, now there 
\s prospect of early reward for hope long 
deferred; a carefully planned civic cen- 


in the Southwest 





Photo by Metropolitan Water District 


ONE OF THE MANY buildings at the San Diego Exposition is the Water Palace 


ter on the wateriront is a scene of busy 
activity, and new municipal structures 
are being erected. 

At the county fair grounds north of the 
city, WPA workers are building an 
adobe wall—an almost ideal type of 
work-relief construction. The percent- 
age of hand labor is much the same as 
when the Franciscan padres built the old 
mission walls in this territory a century 
and a half ago. However, this new wall 
seems to need weatherproofing—has the 
art of making adobe weatherproof been 
lost ? 


An unusual water problem 


Most cities have some special engi- 
neering problem. In San Diego it is 
water supply. A really excellent system 
of reservoirs and conduits provides am- 
ple supply for the city’s present popula- 
tion of 180,000, but in so arid a region 
this has been an unusual task. Heavy 
runoff has recurred rather regularly at 
ll-year intervals, and so the natural 
choice is for ll-year storage capacity. 
3ut in this climate an 1ll-year period 
of storage entails an evaporation loss 
of one-half the total amount stored! 

San Diego needs more water for its 
future growth, and so with the construc- 
tion of Boulder Dam the city acquired 
a right to 155 sec.-ft. of water from the 
Colorado River. As yet it has not de- 
cided how to bring this water in. The 
Metropolitan Water District of South- 
ern California offers to serve Dan Diego 
through the Colorado River aqueduct 


if it will join the district, while the « 
would preter to buy water and avoid 
carrying its share of the capital charge 
To jom would require the payment of 
$660,000 (the amount that would have 
been paid since 1929 had the city joined 
the district) plus annual water charges 
ranging up to a maximum of $1,624,000 
per annum in 1970. 

As against this plan the city could 
bring its Colorado River water supply 
part of the way in the All-American 
Canal, which is to be built for irrigation 
service as far as the eastern edge of the 
mountain range separating Imperial Val- 
ley from the coast. The city’s share in 
canal construction costs would be 
$475,000, or about $12,000 per year 
over a 38-year period. To this would 
have to be added a share of canal oper- 
ating costs in proportion to the city’s 
part of the flow. From the end of the 
canal through or over the mountains 
to San Diego the city would have to 
build its own conduits, tunnels and 
pumps. An engineering board (L. C. 
Hill, Lester S. Ready and J. P. Bu- 
walda) is now at work comparing these 
water supply possibilities, and action is 
expected when this report is made. 

Whatever decision is reached, San 
Diego proposes to provide an abundant 
supply for future years. Water is the 
one element that nature did not provide 
in this immediate locality. In its absence 
the desert menaces ; with abundant water 
a semi-tropical garden blooms. 

—N.A.B 


San Diego, California, 
June 14, 1936 

























































HE EXCEPTIONALLY difficult 
foundation conditions in Mexico 
City and the large settlements 
commonly experienced there were ably 
engineer, of 
taken the 
study 


reviewed by J. A. Cuevas, 
that citv. Mr. 
first steps toward more 


Cuevas has 
exact 
ot settlement phenomena there by estab- 
lishing a number of survey points car- 
ried down to great depths by means 
of rods, in order to throw light on the 
vertical distribution of the settlement. 
He asked for suggestions as to a pro- 
gram for studving and dealing with the 
settlement problem. 

lhe subsoil of the city is an old lake 
fill to depths exceeding 30 m. and con 
sists mainly of clay that becomes lighter 
in weight with depth and has high mois- 
ture content and large shrinkage. Vol- 
canic windblown dust is believed to be 
the source of most of the soil. Levels on 
buildings have been taken for 50 years, 
and settlements up to 1 m. have been 
observed on old as new build- 
The slope of the Grand Canal was 
reduced by 2.7 cm. per km., while sewers 


well as 


ings. 


toward the east of the city gained slope. 
There is a general subsidence in addi- 
tion to local settlement under loads, and 
the pipes of deep wells lift and must be 
cut off periodically. A geodetic base line 
has shortened materially. 


Foundations in soft soil 


Buildings settle during construction, 
and in the older buildings the lower stor- 
ies show more sag than the upper, indi- 
cating that the settling began early and 
the builders leveled up as construction 
proceeded. Settlement is always greatest 
toward the center of the building. An 
exceptional case is a pumping station that 
has settled and lifted alternately though 
it weighs less than the soil displaced. 
The ground always rises when a building 
is torn down, neighboring buildings settle 
or rise, according to their spacing. 

Soft soil and records of long-con- 
tinued settlement of buildings also char- 
acterize the city ot Cairo, Egypt. Rock 
is deeper than any borings vet made. 
The surface soil is silt, over stiff clay, 
over soft clay; sand is found usually 
at 30 to 60 ft. depth. Water is 10 to 
17 it. below ground, but rises 5 ft. in 
tlood-time. In a group of papers W. S. 
Hanna and G. Tschebotareff, Egyptian 
University, Cairo, reported that in re- 
cent vears modern buildings (limited to 
12 stories or 150 ft.. and largely of 
reimtorced-concrete box tvpe on raft or 
pile foundations) have settled greatly, 
their stiffness the 
trouble was not at once recugnized. One 
of the difficulties found is that the foun- 
dation piles usually are too short: 
in place piles 25 to 30 ft. long are coni- 
mon, and usually no thought has been 


though because of 


cast- 
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Soil Mechanics Formally Accredited 


Continuation of the report of 
five-day conference held at 
Cambridge, Mass., June 22-26 
by 200 delegates from many 
nations to discuss new science 


given to carrying the piles down to the 
sand. 

Ihe settlements observed correspond 
well with the Boussinesq distribution of 
load, and their amounts check the con- 
solidation calculated from permeability 
measurements. Loads on clay are gen- 
erally } to 1 ton per sq. ft., on 
3 to 4 tons. Yet practically every type 
of raft or pile foundation on clay is 
subject to settlements of 3 to 6 in. and 
damage to adjoining buildings 
(not from pile driving), while no no- 
ticeable settlement occurs in districts 
where sand is at or near the surface. 

A reinforced-concrete water tank 
tower 40 in. high built in the last two 
years, on raft foundation, with 0.9 ton 
per sq. ft. loading, showed } in. settle- 
ment within 8 months after filling, and 
settlement was continuing at the same 
rate. Yet a soil-loading test on 1 sq. 
m. area showed only § in. settlement 
under a loading of 4 tons per sq. ft. 


sand 


Causes 


Road soil problems 

Opening the discussion of soil prob- 
lems in highway engineering, C. A. 
Hogentogler. Washington, D. C., point- 
ed to the South Carolina experimental 
work on stabilization by cement and 
other media and declared that the dream 
of hardening clay soils for road-surface 
use has been made a reality. The sub- 
oiling tried in Missouri to stabilize road 
soils has been similarly successful. Prof. 
H. F. Winterkorn, Columbia, Mo., 
stated that gravel road surfaces in Mis- 
souri have been successfully stabilized 
by base exchange through use of calcium 
chloride, while soil surfaces have been 
stabilized by a combination of base ex- 
change and bituminous addition, with us 
ot special binders to hold the oil to the 
soil particles against the disintegrating 
action of Soaps and like ma- 
terials having binary molecules, organic 
on one side and inorganic on the 


to bond with both soil 


water. 


ther 
and bitumen, have 
proved SUCCE sstul. 

Earle F. Bennett, 
department, Augusta, reported on 
ditferent methods used for dealing with 
1 marsh under a high- 
wav fill. Trafic vibrations in soil and 
their effect on settlement were discussed 
Pillmann, Public Works Depart- 
\ustria, who put the am- 
vibrations at 0.00 


the frequency at 


of the Maine high- 
Way 


lavers in 


muck 


ment, Vienna, 
such 
and 


plitude of 


5 to 
0.030 mim. 5 to 












100 cycles per sec. Similar vibrati 
he stated, may be set up by machin 
concrete mixer. Unequal set 
ment in a large apartment house du 
construction was attributed to a n 

and hoist near the point of settlement 


as a 


Earth pressure, walls and piers 


Earth pressure discussion was op: 
by Prof. A Casagrande, who listed 
chief contributions to this subject 
the preprinted papers submitted to 
hese cover: the influ 
of saturation from heavy rain on p 
sure against retaining walls; proot 
uplift in soil, rock and concrete has 
hydrostatic value; experimental p: 
that internal shearing strength of 
is not always fully mobilized, be« 
of hydrostatic pressure ; 
sure on tunnel lining, showing that | 
pressure is not fully develop 
study of the complex pressures on shi 
pile bulkheads; and proof that) wat 
does not affect the internal friction 
sands. He asked that all observati 
on pressures and movements of sheet 
cuts be reported. 


conierence, 


data on pl 


sive 


Discussing the swelling pressure 
clay, Dr. Terzaghi presented an ana 
sis of the action that develops as 
hydrostatic moisture pressure in the 
terior of a clay mass is reduced to z 
at the surface of a tunnel or sh 
opened in the mass, The surface tensi 
ot the water at the exposed surface 
the clay gives rise to negative pressu 
within the mass near the surface, ai 
because of the positive hydrostatic pre 
sure farther in the mass there 
a flow of water toward the bore, wi! 
swelling of the clay. In a trench tu 
nel 14 m. wide in stiff clay of 56 p 
cent moisture content the mater 
showed no compression under pressure 
of 4 tons per sq. ft., but 
pressure caused it to absorb water 
35 per cent and produced severe swell 
ing. The contractor therefore decid 
to excavate 15 per cent excess sect 
That humidity of the air was not relate 
to the action was shown by exposin 
specimens of the clay to air of 100 pr 
cent humidity, when the clay absorl 
no water. Despite the excess excava 


result 


decrease 
} 


tion, the tunnel arch (the Belgian 
crown method of tunnel constructio 
was used) was forced 8 in. downwat 


into its abutments. The same action wa 
studied by pressure-ga 
e 


in a drift in swelling cl 


ye measurement 

iy, which shows 
2.3 tons per sq. ft. de 
walls ot 
lateral borehole after 20 days. 

\ new form of retaining-wall test 
devised to eliminate end-wall friction 
was described by J. E. B. Jennings 
Massachusetts Institute of Technolog, 
Cambridge. The wall is short and th 


a pressure of 


-4 
side 


vel yped between the 
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backfill or loading consists of lengths of 


round steel rods of different sizes, each 
the length of the wall and lying parallel 
to it. The observed movements and 
pressures agree well with those of care- 
ful prior tests, he stated. 

Prof. Wm. P. Kimball, Hanover, 
\. H.. referred to the rise and fall of 
the piers of the New Orleans bridge 
luring changing water stages, and re- 
p wrted that the compression ot the water 

a depth of 2,000 ft. does not fully 
iccount for it. Dr. Terzaghi pointed out 
that (in accordance with the settlement 
theory given by him earlier, as reported 
above) the prism of earth under the 
loaded area (the width of the river) 
wulges laterally under increased load, 
which will increase the settlement over 
that due to vertical, restrained compres- 
sion alone. D. M. Burmister, New York, 
eported tests with a soil anchor, which 

all cases developed a shear surtace 
at the same angle to the horizontal re- 
cardless of pull or vertical load. 


Compacting sand soils 


the construction of the new ex- 
press highway network now being built 

Germany it was desirable to place 
pavement slabs on fills without waiting 
for them to settle naturally. Extensive 


experiments were therefore made with 


In 


different means of compaction of non- 
cohesive materials, These were de- 
scribed by W. Loss, of Berlin. Mechani- 
cal analyses of the fill material, density 
determinations by direct measurement 
and by velocity of elastic waves in the 
soil, and full sets of levels, were auxili- 
ary to the experiments. 

The compaction methods included 
ponding, washing by jets, rolling, tamp- 
ng by various forms of power tamper, 
and surface vibration. Ponding and sur- 
face jetting were of limited effect, and 
the jetting produced undesired segrega- 
tion. Rolling with grooved rollers gave 


mediocre results. A ram having a 2-ton 


weight with 14 to 2 m. fall had good 
effect on uniform sand, but slight effect 
on non-uniform sand, and too heavy 
tamping sometimes had a loosening ef- 
fect. A gang tamper, having four }-ton 
hammers mounted on the front of a 
crawler tractor, is under trial. The so- 
called Delmag “Frosch,” known in the 
United States as “Leaping Lena,” has 
given good results; 600 machines of 500 
g. weight are in use, as well as a few 
f 1,000 kg., and a 2,000 kg. machine 
is being built. 


Surface vibrators 


Several surface vibrators are in use, 
on building sites as well as on road 
fills. The usual size weighs about 2 tons 
and comprises a motor with eccentric 
weights mounted on a heavy base-plate, 
both speed and eccentricity being ad- 
justable. A 25-ton machine with vibra- 
tion speed of 25 cycles is being tried. 
Adjustment of speed is believed import- 
ant, as every mass of soil appears to 
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have its own resonance frequency. In 
some tests, subsurface water jetting with 
surface vibration gave good compaction 
to depths of 10 to 15 m. 


Soil exploration 


In opening discussion Of s il exp! ra- 
tion and sampling H. A. Mohr, Gow Ci 
Boston, expressed the view that whil 


methods have been de 


generally similar 
veloped in different countries sampling 
is not yet a fully successtul procedure. 

is probably a doubtful aid in 
holding the soil together during the ex- 
] It may not be 
necessary to get undisturbed samples of 


Bitumen 


traction of the sample. 
granular soils. For plastic soils various 
specially built spoons give reasonably un 
disturbed samples. Interpretation ot 
test results is still weak, 

Deformation of the sample by the pres- 
sure of the tool, either before or during 
cutting, was held by some to be a source 
of possible serious error through remold- 
ing, while others considered it negligible. 
Dr. K. Terzaghi, Vienna, claimed it to 
be more significant than the deformation 
during preparation of the sample for test. 
Daniel E. Moran, New York, mentioned 
particularly the effect of pressure change 
during extraction of the sample, which 
may be important where the soil, as 
often occurs, contains gas. E. W. 
Vaughn, Tennessee Valley Authority, 
Knoxville, Tenn., reported that in sam- 
pling finely laminated clay and sand 


strata at Chickamauga dat ite with a 
shell sampler 


be sharply bent or cupped by the 


pressure He al tate t 

shearn yr stre t] 

} ' 

iowet Watel t t Uw 

density S. J. Buchanan, Wat 
Experiment Station, \ MM 
reporte 1 ha ( t 

of tl samp rece t 
sample tril t t 





pre ‘ ‘ 
it ite 
dey vel 
S. He 1, Ay \ M 
Al lo t t 
made at variou } ; 
laporatory tests on re ed samt B 
detined the nitial } i] t 1 
as Vield Vaitt t ' 
added load a ure ¢ tic fl 
> \ V1 
E. F. Benne \ \1 
favorable results from « 
quired pile lengths by drivis ef 
round rod into the grom | 
penetration pet blow t] penet tio 
the rod is greater than that of 


per unit of driving energy. I 


soils a 3-in. soil auger has been u 

68 ft. depth. Generally in Man 

rock from 20 to 50 ft. down, auger 
rod exploration gives sufficient desiga 


data in two or three days’ work. 
Abstracts of some of the papers wil 
be published in subsequent issues. 


" 





Tenure Records and Activities 


of City Managers Analyzed 


A SURVEY of the tenure records of 

25 per cent of the members of the 
International City Managers Associa- 
tion who have served their cities ten 
vears or more, reported in the City 
Managers’ News Letter, shows that a 
number of the 451 active managers now 
in service have followed the profession 
for fifteen to eighteen years. The 
record is considered gratifying, as it 
has been barely twenty years since the 
first few cities set up this form of gov- 
ernmental administration, which puts 
an appointive technician at the head of 
municipal affairs instead of an elected 
individual. 

The analysis indicates that the city 
manager and his job vary from city to 
city. In most small cities—those under 
15,000—the manager must assume im- 
mediate direction of many administra- 
tive functions. He sometimes holds as 
many as five positions, acting as finance 
officer, city engineer, waterworks super- 
intendent, electric plant manager and 
secretary of the planning commission. 
In the larger cities, especially those 
over 100,000, the duties of the mana,zer 


are confined to the broader phases of 
administration. 

While two out of three citv§ man 
agers have attended college, only one 
was graduated, it was found. Three 
fourths of these managers had held 
governmental positions, generally a pub- 
lic administrative post, for some time 
prior to becoming city manager, and 
public service was the predominant oc- 
cupation for 42 per cent of them before 
they entered the profession. Over half 
of them came directly from some pub- 
lic position, one in five from private 
engineering, and one in four from pro- 
fessions and business. 

The average length of service for all 
managers is slightly under six years 
Seventy-three city managers are serv- 
ing in their second, third, fourth, fifth 
sixth or seventh term. 

The annual turnover in the profession 
is about 15 per cent cent, but appt 
mately one-half of the managers 
left their positions in the last few years 
have been appointed to federal, state 
county or city positions of an adminis 
trative nature. 
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Bascule Floor Modernized 


Silicon steel, aluminum alloy and asphalt plank form a light-weight smooth floor 


for bascule bridge whose rough plank flooring had long made it a traffic nuisance 


ODERNIZATION of the Bos- 
M ton Post Road bascule crossing 

over the Poquonock River on 
the line of Stratford Ave., Bridgeport, 
Conn., by fitting it with a durable light 
floor of ample load capacity and smooth 
surface is in active progress. For 
years the bridge has been a hindrance to 
traffic and a source of large expense, 
as its floor was chronically rough and 
in bad repair, maintenance was costly 
and traffic was slowed down, which 
added to the congestion in the approach 
streets. The new floor, which neces- 
sarily is of light weight, is an interest- 
ing combination of © silicon steel 
stringers, aluminum channel deck and 
asphalt plank surfacing. By its con- 
struction the load capacity of the bridge 
is being increased from HI15 to H30 
live-loading. 

The Stratford Ave. bridge was built 
in 1919 by Holbrook, Cabot & Rollins 
and the Empire Construction Co. for 
the city of Bridgeport; J. E. Greiner & 
Co. were consulting engineers to the 
city. It is a two-leaf bascule of about 
140 ft. clear opening and 56 ft. width. 
Originally the two leaves were each a 
single structure over the full width of 
the roadway, but because of trouble 
from binding of the moving parts the 
whole bridge was cut in two length- 
Wise six or seven years ago, so that 
each leaf now consists of two independ- 
ently operated halves, which may be 
raised or lowered either together or 
separately. This division is being made 
use of in the deck reconstruction. The 
half carrying the westbound roadway 
was first redecked, while traffic was con- 
centrated on the other roadway; now 
the eastbound roadway is being mod- 
ernized, traffic proceeding in two single 
lanes over what is normally the west- 
bound roadway, and street car traffic is 
operating over the one track on the com- 
pleted half by way of crossovers on the 
approaches. 

Design of the new floor was controlled 
by the necessity of remaining within 
the weight of the old deck, and yet pro- 
ducing a smooth and durable floor of 
large load capacity and minimum main- 
tenance cost. The plank deck had for 
some time before reconstruction been 
subject to the regulation that trucks 
were confined to the car track; with the 
new floor it was important to have no 
similar limitation on traffic movement. 

The old floor weighed about 57 Ib. 
per sq.ft., including I-beam stringers 
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FIG. 1—CHRONICALLY dilipidated plank 
flooring, frequently patched in vain, made 
the Stratford Ave. bascule bridge on the 
Boston Post Road at Bridgeport, Conn., a 
traffic bottleneck by slowing up all vehicles 
and making it necessary to limit trucks to 
the street-car tracks. The old floor, shown 
on the right (southwest leaf) is being re- 
placed by an asphale plank floor on alumi- 
num channel slab supported by silicon steel 
stringers (as shown for the northwest leaf 
at the left in the view, before the asphalt 
plank surface was placed on the channel- 
troughing slab). 





framed between trussed floorbeams, 
heavy spiking strips bolted to the 
flanges of the stringers, transverse 4-in. 
planking, and track ties. In order to 
get the increased live-load capacity (to 
H30 loading) in the new floor the re- 
design was carried down to include the 
stringer system; this step also made it 
possible to reduce the slab spans and 
thereby hold down the slab weight. 
Consideration of various forms of 
modern light decking led to selection 
of a slab formed of channels laid flat, 
flanges up, alternating with flanges 
down—in an arrangement similar to 
that of the Belmont floor but with 
flanges butted instead of lapped—and to 
the decision to use aluminum-alloy 
channels. These channels are assembled 
in panels 6 ft. wide (longitudinal of the 
bridge), and 18 ft. in maximum length 
(curb to track rail). The panel is com- 
posed of channels 8 in. wide, of weights 
4.38 Ib. per lin.ft. for the trough chan- 
nel and 4.89 per lin.ft. for the cap chan- 
nel, whose web carries the pavement 
surfacing directly. Adjacent panels are 
separated by a 34x}-in. aluminum-alloy 


bar extending transverse to the ro 
way and projecting 1 in. above the top 
of the channels, as a pavement retai: 
to hold the surfacing against creep, p 
ticularly when the draw is opened. 1 
slab is leveled off by filling its troug 
with preformed asphalt filter blocks 7 
24 in. x 3 ft. long, bedded in a 
grouted with melted asphalt mast 
(weighing 8.8 lb. per square foot 
bridge floor) and then is surfaced w 
asphalt planks 14 in. thick, in unit 
12x24 in. (weighing 10.5 Ib. | 
square foot of bridge floor). St 
chips embedded in the tops of th: 
planks give grip to vehicle tires. 1 
filler blocks and planks are compose: 
of asphalt, fiber and mineral filler coi 
bined to conform to A.A.S.H.O. spec 
fication M-46, and having a density oi 
about 90 Ib. per cu.ft. 

The decking is supported on long 
tudinal stringers spaced 3 ft. 4 in. Wit 
a view to weight-saving, silicon stec! 
was decided on for these stringers, ani 
continuity was utilized by making eac! 
stringer of a single unspliced length 
I-beam from mid-channel to abutment 
These stringers rest on the top chord 
of the trussed floorbeams, to make co 
tinuous constructiou possible (the ol 
stringers having been framed betwee: 
the chords). The rail stringers consist 
each of two I-beams about 2 ft. apart 
connected by riveted cross-bars made 01 
4-in. H-beams that support the rail. 

Steel rivets are being used through 
out, for the aluminum alloy panels a- 
well as for the stringers. Aluminum a 
well as steel is primed with red lead 
and linseed oil, except that the top o! 
the channel slabs is left unpainted fo: 
better adhesion of the asphalt cement 
that holds the filler and paving blocks 
in place. All exposed metalwork i 
painted with gray oil paint after th: 
floor is completed. 

The new floor, together with a low 
curb-guard along both  longitudina 
edges of the roadway, weighs 89,000 Ib 
per leaf, stringers included. This rep- 
resents a unit weight of 46.2 Ib. per sq 


ft. of which roughly 30 Ib. is slab 


weight and 16 lb. the weight of th: 
stringers and curb-guards. A _ singl 
panel of deck slab, with a weight 0! 
1,009 Ib., was the heaviest erection 
piece. 

The deck reconstruction is being don 
by Edward E. Bray Co., Bridgeport, a- 
general contractor, and Leake & Nel 
son, Bridgeport, as erection subcon 


oy satel 
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-/ . 1 girder 
briage | a ee AJ 
' Stringers; 2-15§"Ts,42/b. 7-/2"Ts, 31.5/b. | 
Wain 
GITACr peorh Ll 8"aluminum alloy egg oo 
yee * tat, ton ‘ 6curb6l 
18 23 a ey a dare a Old 2" plank; 
‘10x 53°Ts, 29/6. 
iieite Slab shop-assembled . 
in 64%. panels nan ; 
14 asphalt plank 7 4 x”q4 aluminum Plate 
wv Asphalt Filler blocks, | 42s" plate 
8x 4.89 1b.L 88 "%K 4.38 Ib. _.. Silicon 
aluminum aluminum stee/_ , 
a stringer 
Longitudinal Section Transverse Section 
ractor for the state highway depart- 
ment, which is acting as construction 
igency for the city of Bridgeport. A. B. 
Done is engineer in charge for the gen- 
eral contractor. For the state highway 
lepartment of Connecticut the design of 
the new floor and supervision of con- 
struction is in the hands of C, L. Nord, 
engineer of bridge inspection, under the 
direction of E. C, Welden, deputy com- 
missioner. The work includes, in addi- 
tion to the bascule deck, construction of 
a reinforced-concrete slab deck on the 
2l-ft. spans over the counterweight 
pits. After reconstruction the bridge 


will become part of the state road sys- 
tem 


vw 
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FIG. 2—LIGHTWEIGHT FLOOR de- 
signed to replace the old wood plank floor 
of the Stratford Ave. bascule without in- 
creasing the dead load comprises silicon 
steel continuous stringers 70 ft. long, alum 
inum channel floor slab with transverse 
creep strips projecting 2 in. above its top 
at 6-ft. intervals, molded asphalt filler 
blocks in the troughs, and 1'4 in. molded 
asphalt plank with embedded stone-chip 
surfacing. The weight is slightly less than 
that of the old stringers and plank. 


FIG. 3—AFTER THE TROUGHS of the 
channel slab are filled with asphale block 
fillers grouted in place with melted asphalc, 
a stone-surfaced asphalt plank wearing 
surface is cemented on to make the fin 
ished roadway. At the curb (left) a longi 
tudinal channel carried between = short 
double-angle posts is intended to function 
as a kind of wheelguard. 








New Metering Service for Louisville 


added to the system of the Louis- 
ville Water Co. bringing 48,600 
water consumers or 75 per cent of the 
total under metered service. John 
Chambers, chief engineer, reports that 
the program of installing meters on all 
services, where rates under the existing 
schedule justified such change, was com- 
pleted during the early part of May. 
Che installation of meter vaults was con- 
nued through the middle of November. 
Vaults only were installed on all service 
onnections, with the exception of 6,000 
vhere rates are $7 per year or less. By 
careful organization and mass schedul- 
ing, this work was accomplished eco- 
nomically and expeditiously ; vaults for 
3-1n, meters cost $6.66 each. 
In connection with a newly installed 


AST YEAR 13,000 new meters were 


t 


stub system of accounting and the in- 
auguration of continuous billing, it be- 
came necessary to re-route and re-dis- 
trict all metered consumers. This was 
accomplished with the aid of a set of 
Sanborn insurance maps. All existing 
buildings and vacant lots were assigned 
permanent accounting numbers for iden- 
tification in the order within each of the 
twenty-three districts in which the me- 
ters in that district would be read. This 
plan obviates the necessity of re-routing 
and re-numbering accounts as additional 
consumers are added in the future. A 
major portion of the work was the re- 


numbering of 48,000 meter consumers’ 


addressograph plates. 

In order to comply with the rules and 
regulations of the Public Service Com- 
mission of Kentucky, and better the 


handling of meter testing and repair 
with improved records for the water 
company’s benefit, it became necessary 
to reorganize and enlarge the meter 
testing and repair department. This de 
partment is able to exchange, test and 
repair each meter in the entire system at 
a five-year or less interval. Through a 
system of cross-indexed file cards the 
meter testing records and meter test and 
repair record and the consumers meter 
record are readily obtainable. It is be- 
lieved by Mr. Chambers that the shop 
as now arranged and operating is equal 
to any other in the country. Full force 
of the additional meters on consumption 
was not effective in 1935, although a 
54 per cent reduction below the 1934 
consumption is attributed to the added 
13,000 meters. 
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Specifications and Research 
From the A.S.T.M. 


Annual meeting last week in Atlantic City characterized by many 


specification developments, several notable research papers including 
one on the Mount Hope Bridge wire, and a radiography symposium 


HE ANNUAL meeting of th 
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lune 29-Julv 3, | iced its usual 
larg cr plement I materials specin- 
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e conventiol ind a large numoper ¢ 
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‘ iitte recommendations w e rx 
’ 1 
icted upon, relating to stee cement 


metals, bituminous mate- 





ils, lime, ce Among 
the items of ring in- 
as 
terest that came out of the meeting 


a paper on the failure of the cable wire 
in the Mount Hope suspension bridge, 
a new definition of portland cement, a 
new specification for structural nickel 
steel and a standard specification for 
high-early-strength cement. Impor- 
tant concrete and _ bitu- 
minous materials were also outlined. 
The attendance of 1131 was the 
largest on record, excepting only the 
meeting in Chicago during the Century 
of Progress exposition. The upward 
climb in membership begun over a vear 
ago has continued at an accelerated 
pace; the net gain for the vear 
129, bringing the total membership to 
3741. C. L. Warwick, secretary-treas- 
urer, also of publica- 
reprints at $16,000, the larg- 
est in the history of the societv. Next 
held in New 


researches on 


Was 


reported sales 


‘ 


the meeting will be 


Inter-society activities 
During the 


manifestations of the Society's cooper- 


year several important 


relationship with other organiza- 


occurred. [The American Rail- 


ative 
tions 


way Engineering Association ap 
pointed representatives to ten A.S.T.M. 


committees, to standardiza- 


improve 


tion cooperation. The development oi 


practices for the heat 
treatment of steels will be aided by the 
appointment of an A.S.T.M. represen- 
tative on the handbook committee of 


. . 4 
rican Society for Met: 


recommended 





mnortant 
important, 
1 


? 1 





Institute <¢ the 
pping specifications 
> scope of A.S.T.M., 

it s been agret loes not include the 
fiel t design and cons’ tion, and 





1 


\.C.I. will handle 
The <A.S.T.M. 


committee has 


all such matters. 

reinforced concrete 
been discontinued, and 
several A.S.T.M. specifications cover- 
ing concrete curing will be turned over 
to the A.C.I. A.S.T.M. will continue 











to sponsor developments of tests and 
specifications for concrete and its con- 
stitur materials. 

Among committee developments were 


recorded the mimit 
engineering purposes. 
the committee on mortars for 
masonry disbanded, to per- 
efficient reorganization, and 
the committee on slate has been dis- 
continued and its functions 
with those of the committee on natural 
building stones. During the conven- 
tion a conference was held to deter- 
mine if the committee on_ testing 
might be of assistance in correlating 
present considerations relating to hu- 
midity and temperature conditions and 
their effects on the properties of ma- 
terials. The object of the meeting was 
to determine if there is a need for the 
study and establishment of standard 
atmospheric test conditions for the 
various materials under A.S.T.M. 
specifications. Represented at the 
conference were members of the com- 
mittees on cement, timber, 
bituminous materials, metals, electri- 
‘al insulating materials and_ textiles. 

rther study of the subject is planned. 


F 


authorization of a 
tee on soils for 
.. 

Also, 
unit 
mit more 


Was 


merged 


concrete, 





New officers 


The opening session of the society 
was featured by an address by H. C 
Parmelee, editor, Engineering & Muin- 
ing Journal, on the relationship of 
A.S.T.M. to modern developments in 
chemical engineering, and by the in- 
troduction of the new officers. New 
materials are coming out of the chem- 
ical laboratories at a greater rate than 
ever before, and the need for their 
rapid assimilation by industry through 
the development of standards and ac- 
represents a new chal- 
lenge to the A.S.T.M., said Dr. Parme- 
lee. The remarkable developments in 
plastics and the potentialities of 

t 1 


bon as a construction material 


ceptance tests 


Car- 
were 


¢ ] -} 
particuliariy 





society is 
chief engineer, 
division, U. S. 


G. Delbridge. 


experi- 
Bureau 
manager, 


research and development department, 





of Mines. T. 





Atlantic Refining Co., was elect: 
president. H. S. Vassar of t 
Service Electric & Gas Co., I; 
N. J., is the retiring president 
Charles B. Dudley medal, awa: 
the most meritorious paper at t] 
ceding convention, went to | 
Mann, senior materials enginee: 
nance Department, Watertown 
al, for his paper on “The Relat 
tween the Tension Static and D) 
Tests.” 


Edgar Marburg lecture 


A high spot on the program 
annual Edgar Marburg lecture 
was delivered by Arthur L. D 
Geophysical Laborator 
negie Institution of Washingtor 
Day spoke on 
glass which was climaxed recent 
pouring of the 2 


lens, made 


rector, 
developing Ar 


the successtul 
diameter telescope 
glass with an expansion coefficient 
third that of window glass. Thi- 
of borosilicate type required a t 
ature of 1550 deg. C. in its mai 
ture, which is twice that used f 
dinary window glass made from 
with lime and soda as the flu 
agents. If high temperatures coul 
handled more economically, fire; 
glass would be practicable, acc 
to Dr. Day. In his talk he refer: 
recent developments in the maki 
stronger glass by oil quenching. | 
must be exercised, however, to g 
against overquenching, for this set 
internal that may caus 
glass to explode. On the other 
taxicabs in Paris are equipped 
one type of overquenched glass 
safety precaution. When struck 
this glass explodes into small, 
particles, with no 
edges. 


stresses 


X-ray testing 


The special feature sessions of 
year’s meeting were devoted to a - 
posium of 12 papers on the use 
diography and x-ray diffraction 
ods in the examination and testing 
materials. Radiography using x 
or gamma rays from radium is fi 
increasing application for non-dest 
tive testing in industry, and has 
used on many large penstock inst 
tions in the past few vears. X-ray 
fraction methods are just coming 
use; their most important field of 
plication is in the identification of 
terials or constituent elements in n 
rials, in this connection being sit 
to spectographic analysis. 

The most important of the ra 
graphy papers from the civil engi 
ing standpoint were presented by J] 
Hodge & Wilcox Co.) 
radiography in the welding shop. 
1 L. Mochel ( Westing! 


( Babcock 
by Norman 
Electric & Mig. Co.) on a compar 
of x-ray and gamma rav methods. 
need for non-destructive testing 
first formally recognized- by the 
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SME. boiler code and since that 
much experience has been ob- 
ned in using x-rays to detect en- 
pped slag, cracks, porosity or in- 
mplete fusion in welds. Mr. Hodge 
ported the results of a questionnaire 
turned by 35 individuals or compan- 
using the radiographic 
iong these were the following: (1) 
ere are 40 x-ray equipments in use 
the country on regular examina- 
mn of welded joints; (2) some 850,- 
0 lineal feet of welded joints from 4 
to 5 in. in thickness have been ex- 
ined to date by the x-ray method; 
3) the Boulder Dam penstocks built 
Babcock & Wilcox required the use 
270,000 ft. of x-ray film; (4) x-ray 
uipment for examination of — field 
elds is increasing, and was used no- 
ly on penstocks for the plants of 
Norris dam, Boulder Dam and_ the 
New Kanawha Power Co.; (5) some 
3) owners of X-ray equipment use it 
experimental welds in grading or 
election of electrodes and in determin- 
ing weld procedure for a given job; 
(6) the capacity of tubes is either 
200 kv. and 10 ma., or 300 kv. and 10 
ma.; in a few recent cases 400 kv. 5 
ma. tubes have been used; (7) radio- 
graphic examination is considered su- 
perior to other forms of non-destruc- 
tive testing although a magnetic testing 
inethod is sometimes used as a supple- 
ment, to detect very small surface 
‘racks; (8) x-rays will disclose ma- 
jor defects provided the defects have a 
section at least 2 per cent of the weld 
thickness. On welds 2 in. or less in 
thickness, all cracks can be detected, 
while on thick welds a special grid is re- 
quired to eliminate scattered radiation 
and clouding of the film; also welds 
must be ground to uniform thickness. 
In discussion, H. H. Lester, Water- 
town Arsenal, who used the first in- 
stallation of x-ray equipment in_ this 
country in 1924, stated that in the man- 
ufacture of castings x-ray inspection 
was found to be too costly since it re- 
jected too many castings which expe- 
rience had shown were entirely serv- 
iceable; x-ray methods are now used 
mly as an aid in developing improved 
technique and in redesigning castings, 
to reduce weight. In reply to a ques- 
tion, Mr. Hodge said it was not prac- 
ticable to set up a standard of poros- 
itv measurement or to fix a limit of 
weld porosity yet. X-rays show poros- 
ity readily, but more experience is 
needed before rigid specifications are 
considered. He also explained that 
lepth of defects, a dimension desired 
for chipping-out purposes, is deter- 
minable by taking double exposures of 
a lead marker inserted in the weld and 
using geometrical relationships in the 
calculations. ‘ 

The use of gamma _ radiography, 
using radium salts as the radioactive 
source, stems from work at the U. S. 
Naval Research Laboratory, according 
to Mr. Mochel, whose questionnaire 


process. 
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answered by 17 concerns revealed that 
all are using the technique and recom- 
mendations of this laboratory. The 
value of gamma ray processes begins 
where the usefulness of x-ray ends, 
due to the thickness of the metal. X- 
rays are effective up to about 4} in., 
while gamma rays have been used up 
to 10 in. thicknesses. The reason for 
this is that the shorter wave length 
of the gamma rays gives them greater 
penetration; it is stated that 1,000,000 
volts would be required to produce 
gamma rays as compared with the 
largest x-ray tube which has a capacity 
of only 400,090 volts. T 
ray process is also advantageous for 


re gamma 


examining complicated shapes, such as 
railroad valves and turbine 
parts, or in the field where the easy 
transportability of the radium - salt 
capsules is a factor. All welds in the 
branches of the Boulder Dam penstocks 
were examined by gamma rays. 

Cost comparisons between gamma 
and x-ray methods are difficult, and in 
Mr. Mochel’s opinion somewhat point- 
less in view of the different fields of 
application. However, 200 mg. of ra- 
dium sulphate cost about the same as 
a 300 kv. x-ray installation. In 1914 
the cost of 1 mg. of radium sulphate 
was $180, in 1930 $70, and at present 
$55. It may be rented for $10 per 100 
mg. for 24 hours. 

In the x-ray diffraction methods, the 
reflected rays from the object being 
examined are caught on a film, and 
the various patterns or arrangements 
of diffraction lines that result are char- 
acteristic of certain conditions such as 
stress concentrations, the presence of 
alloys or special atomic arrangements. 
The papers in this field were largely 
concerned with chemistry and ad- 
vanced metallurgy and have only re- 
mote application to common civil en- 
ginering problems. 


trogs, 


Specification developments 


Minor revisions of specifications, 
changes of specifications from tentative 
to standard and similar actions were 
too numerous even for listing. How- 
ever, the more important developments 
are presented below. <A total of 31 new 
tentative specifications was adopted, and 
76 existing specifications were given the 
status of standard, so that they can be 
published in the 1936 Book of Standards. 

Cement—Perhaps the most. signifi- 
cant action taken by the convention 
was the adoption of a standard speci- 
fication for high-early-strength cement, 
which includes a new definition for 
portland cement. By permitting small 
additions of materials other than gvp- 
sum subsequent to calcination, the 
new definition recognizes the manufac- 
turer’s need for grinding agents in pro- 
ducing fine cements and the consum- 
er’s need for additions that may aid 
high-early-strength, durability, free- 
dom from bleeding and other desirable 


properties. The new definition states in 
substance that: 


Portland cement is the product obtained 


by pulverizing clinker consisting essentially 
of calcium silicates, to which no additions 
have been made subsequent to calcination 


other than water and/or untreated calcium 
sulphate except that additions not to exceed 
1 per cent of other materials may be added 


provided such materials have been shown 
not to be harmful by tests prescribed by 
Committee C-1 and carried out by the 
Cement Reference Laboratory at the bureau 
of Standards at the expense of the manu 


facturer of the additions 


Conformance with this definition re 
quired the 
paragraphs in the new 
strength cement definition, to the effect 
that cement packages be marked to show 
the added materials and that bulk ce 


inclusion of two furthet 


high-early 


accompanied by a 
printed statement indicating the addition 


that have been made. 


ment shipments be 


Two new committees are to be. set 
up, one on policy with respect to the 
additions, which will be the present c 
ment laboratory 
and the other on tests and evaluation 
of results, 

The action on the new definition 
killed the term “modified portland ce 
ments,” which had been coined to cover 
cements with additions, and also re 
sulted in the withdrawal of the tenta 
tive specification on 


reference committee 


high-early 
strength “treated” cements. The new 
definition will be incorporated in the 
specification for normal portland ce 
ment when this is revised in the near 
future. The adopted standard high- 
early-strength specification includes an 
optional compressive strength require 
ment, and in connection with fineness 
prescribes a specific surface of not less 
than 1900 cm. per gr. 

A specification for blended cements 
will be ready to be offered at the next 
convention, according to the commit 
tee that is studying the subject. 

Work on the plastic mortar cube 
tests for cement is continuing. 
First results being disappointing, be- 
cause different laboratories could not 
secure any uniformity in results, a new 
mixture including Ottawa sand and ag- 
gregate graded up to 3} in. in size is 
being tried at the Bureau of Standards. 

Steel—In the field of steel, a new 
tentative specification for structural 
nickel steel was adopted to supersede 
the existing outdated standard. On 
check analysis the steel must show 3 to 
4 per cent nickel, 0.85 manganese and 
not over 0.45 carbon. Tensile strength 
is 90,000 to 115,000 Ib. per sq.in., yield 
point one-half the tensile strength but 
not less than 55,000 Ib., elongation in 
8 in. is 1,600,000, divided by the tensile 
strength and reduction in area is 30 per 
cent. 

New tentative specifications were 
adopted for fabricated bar or rod mats 
and for welded wire fabric for concrete 
reinforcement. 

The sub-committee on _— structural 
steel brought to virtual completion a 
specification for high strength  silico- 
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60 


nanganese steel rivets suitable for use 
with silicon, nickel, and other high 
strength steels. At present there is 
only a specification for carbon. steel 


rivets whose use is inefficient in high- 
ly stressed joimts. After considerable 
discussion of the new rivet specifica- 


tion, ductility, the all-important char- 
acteristic in a high strength rivet was 
specified to be determined by an elonga- 
tion in 8 in. of 1,650,000 divided by the 
strength, giving per 

A remarkable pe- 
this 
ended at the convention by the retire- 
ment of A. W. Carpenter, engineer of 
bridges, New York Central Railroad, 
who has been chairman since 1922, 
He is to be succeeded by F. H. Frank- 
Insti- 


tensile about 20 


cent plus or minus, 


riod oft service to committee was 


American 
tute of Steel Construction. 

In the field of 
a new tentative specification covering 
a test for uniformity of coating by the 


land, chiet engineer, 


corrosion resistance, 


, . } j “anner ] ‘ » dirt 
Preece method (copper sulphate al 


p) on 


zinc coated wire was adopted. 
Wrought lron—A _ new _ tentative 
specification on single- and double-re- 


fined wrought iron bars was adopted. 
[he tentative specification for wrought 
iron rivets revised, raising the 

requirement from 0.05 to 
0.06 per cent maximum, and adding an 
elongation requirement of 22 per cent 
for rounds } to x6 in. in diameter, the 
larger size rounds to have the existing 
listed elongation. 

Cast /ron—A_ new tentative speci- 
fication for lght weight and thin sec- 
tion iron castings was adopted. 
Revisions in the specification for cast 
iron culvert pipe are under way. 

Chemical Analysis—The new 


Was 


nanganese 


gray 


com- 
mittee on chemical analysis of metals 
organized last year to take over all 
such work in the metal field offered a 
new specification on methods of chem- 


ical analysis of steel, cast iron, open 
hearth and wrought iron for carbon, 
manganese, phosphorus, sulphur, sili- 


copper, nickel, chromium, vanadi- 
um, molybdenum, titanium, and_ tung- 
sten. These specifications supersede 
the existing methods of chemical analy- 
sis ol plain carbon steel. 

Concretce—Among the 
of recommendations 


con, 


large number 
affecting stand- 
ards made by the committee on con- 
crete and concrete aggregates and ap- 
proved by the convention, several may 
be listed. Three tentative stand- 
ards cover (1) method of test for flow 
of portland cement concrete using the 
flow table: (2) a laboratory method of 
flexure tests of 
a simple beam with 
ing (the 


withdrawn): 


new 


concrete using 
third point load- 
method being 
method ot 
coal and lig- 


new definitions ot 


making 


center loading 
and (3), a 
test for determination of 


nite. \ 


t , 
terms 


number of 
concrete and 
; 


relating to aggre- 
\ proposed sim- 
recommendation . for 
made by the U. S. 


ce has been ap- 
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proved by the committee on road and 
paving materials, and the sizes will be 
fitted into specifications and 
methods ot test. 

The Joint Committee on Concrete 
and Reinforced Concrete met during 
the convention and made further prog- 
ress on its report; it is hoped that it 
can be completed next year. Since the 
committee was organized in 1930, 13 
have been held. Most prog- 
ress and change will occur in the de- 
sign section with special emphasis on 
columns, two-way and continu- 
ous beam design; in the latter, moment 
coefficients are being eliminated in fa- 
vor of definite and accurate analysis 
methods. 

Timber—In the field of timber a new 

tentative specification was adopted cov- 
ering zinc chloride 
ment. This is the first salt method rec- 
nized by the A.S.T.M. 
In the specifications for structural 
joist and planks, beams and 
stringers, posts and timbers, the grade 
names have previously been used. The 
convention adopted as tentative a new 
specification identical in every 
but substituting stress values for grade 
names. For example, instead of 
“dense select,” a certain type of beam 
or stringer will now be 
“1800 Ib. f.” 


existing 


sessions 


slabs 


preservative treat- 


o 
O2 


way, 


designated as 


Failures of heat-treated bridge wire 


One of the most important events of 
the convention to the civil engineer 
was the presentation of a paper on the 
six-year Bureau of Standards study 
of the heat-treated suspension bridge 
wire that was removed from the Mount 
Hope Bridge in Rhode Island after an 
alarming number 6f failures occurred 
during the construction period in 1929 
(ENR, April 11, 1929, p. 602, and 
October 10, 1929, p- 562). Prepared 
by W. H. Swanger and G. F. Wohlge- 
muth, of the Bureau staff, the paper 
was presented by Mr. Swanger. It will 
be published in some detail in a later 
issue, but its main content and conclu- 
sions are referred to here briefly. 

The failed wire was a basic open- 
hearth steel, with approximately 0.75 
per cent carbon content, drawn to 
0.192 in. in diameter and brought to 
an ultimate tensile strength of about 
220,000 Ib. per sq.in. by a heat treat- 
ment consisting of quenching and tem- 
pering. The 
the hot-dip process. 


wire was galvanized by 
Such wire had 
never before been used for suspension 
bridge service, but was accepted on the 
tests of 
more ordinary 


basis of an elaborate series of 


| to which the 


the type 


wire, whose high strength is obtained 
by cold drawing instead of by heat 


treatment, is subjected. 

The Bureau of Standards investiga- 
tion checked the acceptance tests on 
tensile strength, hardness, torsion, and 
bending, and extended studies of the 


microstructure of the failed wire dis- 





closed no evidence of defective n 
rial or faulty heat treatment. S 
cases of abnormally low  strengt) q 
ductility as did occur were found t ; 
associated with defects at the suri 3 
of the wire. Intensive search fa 


internal cracks or fissu 
asa possible cause of the failure. 
The great majority of the wir 
ures occurred at the anchorages, 
it was concluded that the cause of 
failure was associated with 
ditions at these points. Because oi 
high elastic limit of the heat tre 
wire, provision was made for pret 


to disclose 


tr 
stress 


where it passed at 
the anchorage stran 
it around a 


half the 


ing each wire 


shoe by he ne 


co Srey coe 


1 - 
sheave having about 


diameter of the anchor 


The theory was that the wire w 
then lay dead against the shoe, 
no residual elastic bending stresse 
the wire. Examination, howe 


showed that most of the loops, 
hanging free around the 
did not have the curvature of the s] 
and some had reversed curves, so 
when constrained to the shape of 
shoe they were subjected to high el 
tic bending stresses. 
Since the fractured 


anchor s] 


7 
a 
g 
4 
5 
; 


surfaces of 


wires which broke on the bri t 
showed definite characteristics of 
tigue failure, it was concluded 


fluctuating stresses were the damag 
stresses when the wires failed. Acco: 
ingly, in the test program, nume1 
specimens of both heat treated 





cold drawn wire wgre subjected 
various ranges of fluctuating tens 
load while suspended over circular su; | 
ports of the same radius of curvatu a 
as the bridge anchorages. The result Pa | 
showed that for equal ranges of tens \ 





loads the endurance of the heat-treat 


wire was greater at high values 
mean tensile load than at low valu 


and that for equal endurance a high 
range could be applied at high me: 
loads than at low loads. Fractures we: 
obtained with the heat-treated wire 
72 hours, with a maximum load 
low as 5 per cent of the load necessat 
to break specimens in static tensi! 4 
tests. 4 
In explanation it was offered that j 
preformed loop deviating in curvatu: 
from that of the anchor shoe when su! 
jected to a tensile load just sufficient 
to cause it to conform to the sho 3 
would, upon release of a small porti J 
of the tensile load, again revert t a 
position deviating from the curvatu : 
of the shoe, which would cause tl 


outer fiber stresses in the wire to flu 














tuate. Hence the conclusion that t] 4 
bending stresses would be greater 
low loads than at high loads. 4 


a 
le load test 


The fluctuating tensi 
believed by the Bureau of 


Standar q 





investigators t 
mechanism of the fracture of the wiré 
on the bridge; the apy : 
the fractures produced in the labora 
tory, it is said, could not be distin 
















uished from those that occurred on 
bridge. 
a t was concluded that the way in 
: 4 ch the failed wires were placed on 
anchor shoes, the high elastic limit 
the material, and the fluctuating 
is on the wires during the construc- 
period combined to produce a 
ge of elastic bending stresses in the 
res at the anchor shoes. The uni- 
mly fine grained steel of the wire, 
rounded by the brittle galvanizing 
i with numerous surface imperfec- 
reat q s acting as points of stress concen- 
i x tion, offered inadequate resistance to 
rot a repeated elastic bending stresses. 
nd : itigue fractures originating at the 
5 irface of the wires were the result. 
i the other hand, the fibrous struc- 
ture of the cold drawn wire caused 
se cracks to be turned aside. 
In discussion, A. V. DeForest, 
erican Cable Co., expressed admir- 
for the paper, and the hope that 
several divisions of the problem 
suggested by the research will be taken 
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up separately and in more detail. The 
work shows definitely, according to 
Mr. DeForest, that surface is more im- 
portant than has previously been con- 
sidered, and that hot galvanizing on a 
rough surface is dangerous practice. 
Also that propagation of cracks must 
be studied, to devise tests that will de- 
termine the character of wire, such as 
was used on this bridge 

E. E. Thum, editor, Metal Prog- 
ress, stated that the data from the tests, 
although rather conclusively pointing 
to fatigue failure, nevertheless did not 
eliminate the 
stresses playing a part. With the wire 


possibility of cree 


stressed beyond its elastic limit by pre- 
forming, the addition of load which 
occurred during bridge erection added 
overstrain of slowly increasing inten- 
sity. Cracks formed in the brittle gal- 
vanizing, and the wire, being of fine 
grain structure, could not adjust itself 
by plastic flow as could a cold-drawn 
wire, with the result that the wire frac- 
tured, according to Mr. Thum’s theory. 


. Next week the concluding part of this report will cover the papers 
F q presented on research in cement, concrete, metals and asphalt 
ri f : 
the elters to the Editor 
“CK a 
e1 a 
a The Consulting Engineering 1. To check all calculations, plans and 
“d eal specifications prepared by the Chief Engi- 
ens usiness neer, to insure their adaptability and ac- 
eens ot , a ‘ ‘ we curacy. 
_ 7 Sir—The Delaware River Joint Poll 2. To assist in having these plans and 
atu & Bridge Commission contemplates build- specifications approved by the proper gov- 
esu ‘ ing a new bridge over the Delaware ernmental agencies, where and when neces- 
ens River between Easton, Pennsylvania aan soa Be involve conferences with 
ze ies : . 1ese authorities. 
ea and Phillipsburg, New Jersey. Plans ere i sien gs 
ae 4 - eee nl ; Saas 3. To assist the Chief Engineer in an- 
3 for this bridge have been prepared by — alyzing bids of contractors. 
= 4 the chief engineer and application has 4. As the work proceeds, to give the bene- 
ghe a heen made to the federal government for fit of his advice to the Chief Engineer on 
mea! ° a $2,000,000 to finance same. It was ap- questions of foundations and other matters, 
wet a parently considered desirable to employ whenev er called on by the Chief Engineer. 
re an Iti aa ‘is work: A = a lo assist and concur in the modifica- 
2 CONSENS CHEMCET Ol CNS WOTK. Sit tion of plans, prior to, or during the 
uC i cordingly, several engineers, specializ- progress of the work, should such action 
‘ssal : ing in this type of work, were invited become necessary. 
ens! 4 to meet a committee of the Commission 6. To give the benefit of his advice in 
in the office of the chairman. These connection with any disputes that may arise 
hat 4 ntlemen were sitting in a room wait during the conduct of the work. 
rat : a | i ; § hei 7. To give the benefit of his advice on any 
oe 7 ng to be ca ed upon to state their other questions that may arise, not covered 
1 su ; qualifications when a secretary appeared __ by the foregoing. 
icient ‘ and handed each applicant the following 8. To state definitely to the Commission 
sh statement: the terms upon which an engagement as 
rti =. outlined would be undertaken. 
+, 4 The functions of the Consulting Engineer 9. At. present, no funds are available 
a 4 shall be of an advisory nature and in this with which to compensate a consulting en- 
a : capacity will be exercised, whenever called gineer and as considerable preliminary work 
u A on by the Chief Engineer to the Joint Com- will be required in advance, therefore, any 
flu mission, to pass upon debatable questions of | engagement will have to be predicated on 
+ 8 3 design and construction; in disputes that the Commission securing funds at some fu- 
ie 5 may arise during the conduct of the work, ture time. In case no funds can be secured, 
; or in connection with any other questions the consulting engineer agrees to waive all 
where the opinion, or assistance, of a third claims for his preliminary services. 
iS i 3 party may be of value; but all executive : . : 5 y 
dar authority shall be vested in the Chief Engi- This statement of the functions of the 
1 tl 4 neer to the Joint Cominission, who shall consulting engineer seems to me to be 
wire q re ying so all matters and whose decision very enlightening and worth being 
sha = . : 
e 3 I 7 : eer brought to the attention of the engineer- 
oe f n general, the following recaptiulation ae Sea The duti § en ch 
OT 3 ‘ eit » end . c »< > COn- 
‘DOr ; will embrace the principal activities of the ™& Profession. ne GULIES O con 
listin Consulting Engineer : sulting engineer seem to be confined 






principally to the use of a wi 
brush It is also indefinite as to the 
number of times he might be called int 
consultation. Paragraph 9 is w 
reading 

Needless to remark, the Comn 
had no difficulty in securing the set 
of a consulting engineer upon favor 

> 1s 
eeias \ Rt 
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More on Puzzolanas 


Sit 1] have read wit! interest thre 
letters of Edw. W. Scripture (ENR, 
March 19, 1936, p. 431) and Bailey 
(ENR, Fel 


dealing with the use of puzzolanas 


lremper 


puzzolanic cements. Both of the authors 
quoted the | 
Davis (Ji 


rut Conc. Institute 
Vol. 7, 1935), o1 





puzzolanic cement rom differ 

viewpoints. In addition to this reference 
there are many published reports of work 
in foreign countries dealing with th 
shrinkage of puzzolanic cements. They 
do not all substantiate the work of Davis 


This does not mean that they are cor 
tradictory but that they were made 1 
der different conditions. In referring 


generally to the qualities of a 
cement more than one authority should 
be given or the conditions of | 
by the quoted author should be given 
and commented upon. 

Bailey Tremper quotes a statement of 
Pierre Periani (XVth 
Congress of Navigation, Vienna, 1931, 
Paper No. 100). From the quotation 
given, it might be understood that Peri- 
ani did not favor the use of puzzolanas. 
As Edw. W. Scripture points out, Peri- 
ani is condemning the “mere adding of 
portland cement to ground puzzolanas.” 
A substantiation of this contention can 
be found in the following quotations. 


International 


“The puzzolana added being a substance 
with an acid reaction, ought to fix the com- 
mon lime as it is given off by the cement 
and produce monocalcie aluminates and sili- 
cates which are fixed salts; but this does 
not happen completely because the develop- 
ment of the lime in cement takes place more 
rapidly than the action of acids in puzzo- 
lana on lime. 

“Consequently the two phenomena are 
neither equivalent nor simultaneous and the 
dilution of lime still takes place The de- 
cay of structures will be less but will still 
happen; in order to avoid it altogether, we 
must increase and accelerate the hydraulic 
activity of puzzolana.” —_ 

“This strengthening is obtained by sub- 
mitting puzzolana of suitable granulometri 
quality to a process of torrefaction followed 
by a tempering. * 


The quotation of Bailey Tremper was 
accurate but did not present a true pic- 
ture of the work and conclusions of 
Pierre Periani. This letter is a criticism 
only in so far as it calls attention to the 
fact that authorities in their public dis- 
cussions should qualify their remark so 
that those less well informed may not 
be led astray. 


Ror’t. A. Kinzie, JR. 
Supervising Chemist 
Santa Cruz Portland Cement Co 
Davenport, California 
April 16, 1936 
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A Road Task Ahead 


OAD TRANSPORT has been favored with two 
decades of wise federal support by Congress. Action 
by the last Congress assures the continuation of 

these tried and proved federal-aid policies for three years, 
beginning with present month, increases the amount of 
federal aid, and extends it over more types of highway 
projects. In brief federal-state road funds until June 
30, 1939, are stabilized at $1,026,000,000, of which the 
federal share is $601,000,000 and the share of the states 
is $425,000,000. The excess of federal over state funds 
provides for roads in federal lands and for removal of 
grade crossings. The extent of the benefit of this great 
sum of money in improved roads is wholly of state de- 
termination, first, in promptly placing improvements 
under contract, and, second, in conserving highway tax 
receipts from diversion. If either of these requirements 
is not met by the states the amount of federal-aid they 
will receive is adversely affected. Road transport has 
then the definite task ahead of making sure that the states 
do their parts.. It must fight diversion of state road 
funds; it must see that wise road extension and improve- 
ment are planned and put under construction. With the 
growing upkeep needs of the roads already in service, 
the billion dollars for new construction will call for all 
the state road tax money now being received. The obli- 
gations are plain: if the liberal federal support of roads 
by the national administration and by Congress is to be 
justified, highway transport interests must show their 
ability to utilize this aid in extending public road trans- 
portation. The right to federal assistance in roadbuild- 
ing exists only in the prompt and wise use of this aid. 


Process or Product? 


A Lone Batt Le to relax the rigidity of the portland ce- 
ment definition in the standard cement specifications ended 
last week in an agreement to admit minute amounts of 
admixture under special approval of the cement committee 
of the American Society for Testing Materials. In a 
way the fight over the final agreement was a tempest in 
a teapot. for the permissive loophole now provided is 
smaller than others that had previously existed and had 
been widely utilized by cement manufacturers to add 
mechanical and other correctives. However, the change 
is interesting aside from its immediate bearing on cement, 
because it touches the old but never obsolete issue of 
whether a product specification should restrict the pro- 
cess of production or whether it should confine itself to 
fixing the required test properties. What the user wants 
is the product, and the properties which it possesses and 
makes available to him; he cares nothing about process 
of manufacture in itself. But sometimes a particular 
process of manufacture confers (or is believed to confer ) 
certain properties that escape detection or verification in 
the acceptance test—even in the most refined check test. 
Therefore, limitations are often imposed on the process 
of manufacture. It would be interesting to review the 
chief materials specifications of civil engineering to see 
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how far process requirements have maintained the 
selves, and to determine whether their survival is in 
cases attributable to backwardness of the manufactu 
or testing arts, or whether traditional adherence to an: 
quated customs on the part of the specification writ: 
may be involved. We venture to guess that some infl 
ence of diehard conservatism might be discerned, | 
that more blame would fall on the limitations of 
testing engineer's knowledge. So long as he is una! 
to define the toughness of steel by precise measure, 
to verify the long-time behavior of cement in advan 
he will probably find comfort in process requirements 
provided they are progressively kept in tune with 
manufacturing art. 


W ater’s Dual Role 


JupGinc From Susyjects covered in deliberations of t 
American Water Works Association at Los Ange! 
early in June, the water system of the west in whi 
water does not fulfill a dual role is the exception rathe 
than the rule. In raising O’Shaughnessy dam and in < 
veloping Mono Basin water, San Francisco and Los An 
geles respectively are spending large sums solely to ; 
crease power production with domestic water supplies 
Water developments for combined irrigation and «i 
mestic systems are numerous, and Los Angeles definite! 
expects to and does pump back into her city reservoii 
from an underground collecting basin, more than 27 pe: 
cent of the water sold to irrigators in the San Fernand: 
Valley. San Diego’s reservoirs are used extensively for 
such recreational purposes as boating and fishing. Con 
sideration of these instances of dual use cannot but rais 
question as to whether engineers are overlooking othe: 
opportunities for fuller use of water brought to our cities 
at great expense. In air conditioning, for example, is i! 
possible that water used for cooling might be passed on 
to water heaters or fed into a separate system used jo: 
flushing purposes ? 


A Mystery Studied 


THe Unvsvatty Mysterious breaks of quench-tem 
pered suspension bridge wire that were the sensation o! 
1929, when the Mount Hope and Ambassador bridge: 
were under construction, have been the subject oi 
six years of patient study in the laboratory of the 
Bureau of Standards. As reported before the America: 
Society for Testing Materials last week, the bureau ex 
plains the breaks as due to the vulnerability of this typ 
of wire to mechanical injury in placing it in the bridg: 
and looping it around the strand shoes; in turn this sus 
ceptibility to injury is chargeable to the grain structur: 


of the quenched wire, which differs from the structure 


of normal bridge wire. The latter wire is drawn afte: 
it has undergone a refining and hardening heat treatment 
and through this drawing process the grains are stretched 
out in scale-like form into an overlapping, well-knit as 
semblage which does not offer ready opportunity fo: 
incipient cracks to extend from surface nicks throug! 
the body of the wire. But the heat-tempered wire, o 
which the orignal Mount Hope bridge cables were built 
and which developed a multitude of breaks at the strand 
shoes that threatened the fall of the whole structure, lack 
ths drawing-out of the grains and preserves the bras! 
crystalline structure of heat hardened steel. Experience it 
the field of heat tempered springs affords much precedent 
for such cracking and rupture. While the Bureau oi 
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Standards’ explanation does not meet all the questions 
raised by the Mount Hope history, it is highly important 
to the civil engineer in showing that he may need to keep 
himself informed on the influence of grain structure, and 
also that he may have to consider the fatigue effect of 
fluctuating stress. 





The Divine Right of 
Mill Buildings 


N EXAMINATION of almost any college texthook 
will reveal that, in so far as industrial buildings 
are concerned, it is reflecting practices that are at 

least a decade out of date. Whether students are being 
instructed in the divine right of mill buildings as ex- 
pounded by these texts is not known, but their existence 
constitutes an invitation to misinformation. Worse still, 
they give the student no idea of the importance of indus- 
trial building design as a fertile field for the exercise of 
vision and ingenuity and as an undeveloped field for job 
opportunities after graduation. 

An industrial building, if one is to judge from the text- 
books, is a structure that may easily be thrown together 
hy any college graduate who has had the foresight to 
keep his class notes on the design of a Fink roof truss, a 
crane girder and perhaps an eccentrically-loaded column. 
\s a matter of fact, industrial buildings are seldom men- 
tioned in the textbooks by name, but instead are referred 
to as mill buildings. A quarter century ago this termi- 
nology was perhaps permissible. Today, mill buildings 
are only one type among many in the field of industrial 
buildings. If we may judge from what has been hap- 
pening during the past year and a half, the industrial 
building types of the future will be even more diverse. 
And as a corollary, knowledge of elementary stress 
analysis alone will hardly serve as sufficient equipment 
for the engineering graduate who may find himself con- 
fronted with the problems of industrial building design. 

The industrial building developments of the past two 
years have a certain dramatic quality because for nearly 
five years practically no building of this type was done 
in the United States. When work did begin it gave evi- 
dence of a vitality that previously had been lacking. 
Precedent-worship had lost its appeal, for one thing. But 
most important, the industrial building owner had found 
the time to scrutinize his plant in the same critical man- 
ner as he had always scrutinized his product—and he had 
not found it perfect. Consequently some of the new 
buildings are distinctly better than their predecessors and 
a few are radically different. Whereas the conventional 
mill building is made up of bents consisting of columns 
and trusses, modern industrial buildings contain rigid 
frames, rolled-section steel arches, concrete arches, ply- 
wood frames, and expanded metal columns. To these 
frame elements have been added new light-weight floors 
of numerous designs and the windowless solid wall. 
These and many other innovations reflect the results of 
sober thinking during the five-year layoff when main- 
tenance charges were eating up capital surpluses. They 
provide a backlog of practice that can be studied with 
profit by every engineering college student. 

It would seem logical for engineering educators to con- 
sider ways and means by which these new industrial 
building developments can be integrated with the civil 
engineering curriculum. It is eminently desirable that 
so fertile a field for design ingenuity should be better 
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planted and cultivated. Students who leave college he 
lieving in the divine right of null buildings 
capped from the start. Granted the superiority of the 
root truss and the crane column as subjects for exercises 
in elementary stress analysis and structural design, 1 
must be recognized that time marches on. Many new 
types of industrial buildings have been built, others are 
on the drawing board or exist in embryo in some acti 

brain. If the student can be made to feel that the sky 
is the limit in industrial building design, that vision pays 
dividends and that imagination is welcome, he will brin 
to his life work a much needed kind of talent. 


Are hand 





Practical Confirmation 


OMING BACK once more to the notable Harvard 
Conference on Soil Mechanics and Foundation 
Engineering of two weeks ago, we think it is worth 

while to emphasize one point as preeminently significant 
to the foundation engineer. This point is the accumula- 
tion of convincing proof by large-scale field experience 
that densification or consolidation of clay soils to a harder 
state by the squeezing out of water goes on precisely 
in accord with theory. 

Theoretical analyses worked out 12 or 14 years ago and 
perfected by subsequent experimental work indicated that 
such consolidation under load causes nearly all settle 
ment of structures—excluding the relatively few cases 
of settlement of sand foundations. They showed that a 
given clay at a particular voids-ratio or water content 
has a certain definite ability to bear load; that under 
heavier loading it compresses to smaller voids-ratio; and 
that this process, which involves the slow squeezing out 
of water through the exceedingly fine interstices of the 
clay, continues at decreasing rate for a long time. If the 
permeability of the clay is measured in advance and the 
relation between voids-ratio and load capacity also is 
determined by test, the rate of consolidation of the clay 
under any specified load can be predetermined. 

A specially brilliant demonstration of the precision of 
settlement forecasting thus made possible was furnished 
by observations of settlement under embankments of the 
Muskingum flood-control dams during the past year; the 
observed settlements checked the calculated settlements 
with remarkable fidelity, as to both amount and distribu- 
tion. But the case by no means rests on one case of 
proof; numerous other observations at home and abroad 
furnish independent verification. It follows that the con 
solidation theory may now be applied with all confidence 
—provided of course that the soil is substantially uniform 
and that its properties are first measured with the neces- 
sary care. 

A corollary of independent importance is that when 
the loading of a clay soil proceeds too fast a considerable 
part of the load will be carried for a time by the water 
contained in the pores. During this process large hydro- 
dynamic stresses may exist in the clay mass; they may 
so reduce the frictional stability of the clay as to cause a 
flowing (shearing failure) of the foundation soil. Engi- 
neers have long been troubled by such flows, but could 
not account for them quantitatively or predict them de- 
vendably. Now, soil study has been able to account for 
these puzzling phenomena of plastic soils, and the founda- 
tion engineer is enabled to construct more safely and more 
surely. 

















































PWA to Bar 
Irregular Bidders 


New advisory board will hold hearings 
before barring contractors, charged with 
fraud, from future bidding 


UCBLIC WORKS Administrator Ickes 

has created an advisory board to con- 
sider charges against contractors against 
whom evidence has been received indicating 
fraud or attempted fraud in connection 
with bids or contracts. 

The contractor will be notified of the 
charges, and may file a rebuttal. If he fails 
to do so within fifteen days, Administrator 
Ickes will decide, on the basis of the evi- 
dence at hand, whether to bar the contractor 
from bidding on PWA projects for a reason- 
able period. If the contractor desires to 
answer the charges, the new board will con- 
duct a hearing and recommend to the ad- 
ministrator whether the contractor should 
be barred from future bidding and, if so, for 
how long. 

The provision for a hearing is more liberal 
than previous practice, as several instances 
have been brought to the attention of the 
Associated General Contractors in which, 
it is claimed, contractors have been barred 
from bidding, without a hearing. 
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CURRENT NEWS 


Toll-Bridge Bill Vetoed 


President Roosevelt vetoed on June 30 
a bill which would have permitted federal 
highway funds to be used to convert toll 
bridges into free bridges. The bill would 
have permitted payment to a state, from 
its apportionment of federal-aid road funds, 
of 50 per cent of the cost of any toll bridge, 
built between March 3, 1927 and the date 
of passage of the act, which was made a 
free bridge before July 1, 1938. 

The President in his veto message stated, 
“The effect of this bill would be to divert 
funds appropriated for carrying forward 
our system of federal-aid highways through 
the construction of new roads and new 
bridges to the payment of one-half of the 
construction cost of bridges already built. 
The bridges in question were constructed 
by the state as toll bridges and were to be 
operated as such until the revenues from 
their tolls should liquidate the cost of con- 
struction, when they were to become free 
bridges. This is the general theory upon 
which public toll bridges are constructed, 
and I can find no justification for diverting 
federal road funds for the purpose of free- 
ing such toll bridges.” 

The President also vetoed a bill which 
would have exempted publicly-owned inter- 
state highway bridges from state, municipal 
and local taxation. 


First West Slope Water For Denver System 


When water from the western slope of 
the Rocky Mountains was turned through 
the Moffat tunnel on June 10, it was the 
climax of a 30-year old project to bring 
i an ample supply of water and remove 
a threatened limitation to Denver's growth. 
The city has faced the possibility of a 
shortage ever since it acquired the Denver 
Union Water Company's system in 1918. 

The completion of the tunnel portion of 
the project was marked by appropriate 
ceremonies as H. S. Crocker, consulting 





engineer on the project, pressed a button 
opening a motor-operated gate that turned 
80 sec.-ft. into the tunnel at the west portal. 
This flow was increased to 200 sec.-ft. 
within a week when the new ditches car- 
rying the water from south Boulder Creek, 
below the eastern portal, to Ralston Creek 
had been soaked sufficiently to prevent 
cave-ins of embankments. Work is under 
way on the Ralston Creek dam and filter 
plant, other units in the project. The work 
is being financed by PWA funds. 


— 
Sr 


WATER EMERGING from the Moffat tunnel is carried in ditches to Ralston Creek. 


Drought 


Washington Correspondence 


ERIOUS DROUGHT continued 

spread in the grain states this we: 
with no immediate relief forecast by t 
Weather Bureau. Except in the Sout 
eastern states, where general rains ha 
effectively relieved drought conditions, t! 
Weather Bureau reported July 7 that 
had been no useful rain. The first th: 
days of July brought rains in most pla 
from the Potomac, Ohio and lower M 
souri rivers southward, but no material r 
lief was reported for’ other drought s 
tions. The bureau previously report 
that the present urgent need for rain 
more widespread than was the case 
either 1930 or 1934 at this season of t! 
year. In those years the situation was 1 
nearly so critical at the end of June, bu 
in both instances the drought was most s 
vere and caused the greatest crop damayg 
during July and August. 


Effect on water supplies 


The U. S.- Geological Survey reports 
that, so far, the drought seems to hay 
affected only soil moisture. To date the: 
seems to be no serious shortage of sur 
face or ground water supplies.  Irriga 
tion has been affected in only a few region- 
The U. S. Bureau of Reclamation report: 
that stored water supplies on its project 
are ample, except on the Belle Fourch 
project, South Dakota, and the North 
Platte project, Wyoming and Nebraska 
On these it will be necessary to pro-rate 
water. 

WPA _ Administrator 
public a report by WPA’s division of sv 
cial research in which it is stated that t! 
immediate program of relief and a long 
range program of regional rehabilitatio 
are being plotted on the basis of improved 
land use. The distress in the drought 
areas is attributed to mistaken methods 01 


land use extending over many years. The 


report offers three suggestions: (1) Cor 
version of cultivated crop land to perma 


nent pasture range in many parts of the 
area. (2) Enlargement of small holdings, 


unsuited to crop production and yet no 


large enough for economic cattle units, to 


make possible greater emphasis upon graz 
ing and less dependence upon crops. (3) 
Aid to needy families to move to othe 


regions where better farming opportuni- 


ties may be found. 
Removals planned 


Removal of farm families from certai 
parts of North and South Dakota, North 


western Texas, and parts of Colorado and 


Kansas, where wind erosion has _ bee 
most severe, was recommended as particu 
larly desirable. 


To facilitate rapid transfer of feed an‘ 


livestock in drought-affected areas, a fed 
eral livestock feed agency, operated by 
the Bureau of Agricultural Economics 


opened its headquarters in Kansas City on 


July 8. 
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The 800-ft. main span of the Henry Hudson 
Bridge over the Harlem River at New York, 
notable for being both the longest hingeless 
arch and the longest arch of plate-girder con- 
struction in the world, was closed on July 8 
by the insertion of a key section, 24 ft. long, 
at the crown. Closure was accomplished by the 
aid of horizontal jacks bearing againsc brackets 
attached to the flanges of the ribs at the 
crown and by manipulation of jacks in the 
base of the falsework bents set about 200 ft. 
shoreward of the center of the span. Each 
half arch rib had been erected on two false- 
works bents 100 ft. and 190 ft. out from the 
abutments. These bents, of two steel columns, 
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HINGELESS STEEL ARCH OF RECORD LENGTH CLOSED AT NEW YORK 


were supported by groups of steel H-section 
piles driven to rock which, at the deepest 
point, was 90 fr. below the water surface. 
Stiffleg derricks over the abutments erected the 
steel out to the first falsework bent, after 
which erection travelers were placed on top of 
the ribs. With the arch closed another steel 
traveler will start from one end erecting the 
spandrel posts and the deck steel. 

The two arch ribs of silicon steel are of box 
girder type 12. ft. deep and 3'/2 ft. wide; 
they are spaced 50 ft. on centers. The arch 
has a rise of 120 ft. and provides a 140 fe. 
shipping clearance at the center. 

In addition to the main span the bridge 





Mathieu Photo 


includes steel viaduct approaches 300 ft. long 


at either end. Also incorporated in the project 
are approach roads connecting on the south 
with Riverside Drive, in Manhattan, and on 
the north with Westchester County's Sawmill 
River Parkway via new state highways through 
Van Cortlande Park. 

The $3,000,000 cost of the work will be 
amortized through tolls paid to the Henry 
Hudson Bridge Authority, a public body The 
bridge is being erected by the American Bridge 
Co. The consulting and supervising engineers 
are Madigan & Hyland, while the design was 
carried out by Robinson & Steinman and the 
architectural detail by Aymar Embury II 





Bids Called for Bridges 
On Pan-American Highway 


Bids for three spans on the route of the 

Pan-American Highway, have been called 

by the U. S. Bureau of Public Roads. 
bids are to be opened July 28. 

Work has already been started on the 
bstructure of all three spans, and con- 
struction is to be pushed as rapidly as pos- 
sible so that the bridges can be thrown 

for traffic by June 30, 1937. 

The span over the Chiriqui River in 
Panama is estimated to cost $162,451. The 

md, over the Chaluteca River in Hon- 
luras, is estimated to cost $229 131. The 
ird, over the Tamasulapa River, in Guate- 
mala, is estimated to cost $86,297. The 
three countries are cooperating with labor, 
local materials, and, where possible, with 
equipment. 

\ll three will be suspension bridges 
\mong the factors influencing this decision 
vas the virtually certain floods that will 

in all three streams in the wet sea- 

n. In addition to this, large boulders 
were found in the river beds, doubling the 
iormal difficulties of foundation work, and 
making the construction of falsework a 
d theult task 

The Chiriqui bridge, founded on rock, is 

be of the single span suspension type, 
410 ft. between piers, and with approach 

stays unloaded. Concrete anchorages 
used, 

lhe roadway is to be 20 ft. wide, of 
concrete slabs resting on a silicon steel 
‘ooring system. The stiffening trusses are 
to be of carbon steel. 

"he Chaluteca bridge is also a cable sus- 
ension, with two main spans of 330 ft. 





each, and two 110 ft. approach spans. It 
will differ from the Chiriqui construction 
in that the cables will not be wrapped, but 
will be held together by clamps, with a 
small clearance between strands. The Cha- 
luteca span cables will not be continuous 
as in the Chiriqui bridge, but will run from 
the anchorage, at either end of the struc- 
ture, over the nearest tower, and to an 
anchorage in the second span, thus reducing 
the cable length. The roadway will be 
similar to that on the Chiriqui bridge. 

The plans for the Tamasulapa bridge 
call for eye-bar construction, with a cen- 
tral span of 240 ft. and approach spans 
of 100 ft. each. Aside from the difference 
in the cables, the construction will be vir- 
tually the same as with the other spans. 


—3o— 


Use of Platte River Water 
By Tri-county Project Limited 


Water from the Platte River may not be 
diverted and used for irrigation outside the 
basin of the Platte River, according to a 
ruling delivered by the Nebraska supreme 
court on June 29. 

Construction is now proceeding on the 
Tri-county Power and Irrigation District 
project, which has been allotted $10,000,- 
000 by PWA. The original plan, which 
was modified by the court's ruling, called 
for the diversion of a portion of the tail- 
water from the power plant into the water- 
shed of the Republican River to be used for 
irrigation. 

Project officials are preparing plans, to 
be submitted to PWA, which will change 
the area to be irrigated so as to bring it 
entirely within the basin of the Platte. 


Navy Civil Engineer Corps 
To Fill Vacancies 


For the first time in more than ten vears, 
the Civil Engineer Corps of the Navy its 
looking for engineers from civil life to fill 
vacancies in the corps. Examinations are 
to be held in October, at points not yet 
determined, following receipt of applica 


tions which must reach the Chief of the 


Bureau of Yards and Docks, Navy Depart 
ment, Washington, not later than Sept. 15 
To qualify, candidates must be engineering 
graduates with at least three years prac 
tice (two years after graduation), must be 
between 22 and 30 years old, and must have 
no physical impairments. The examination 
will cover a substantial range of civil en 
gineering subjects. 

The examination is to fill vacancies in 
the grade of assistant civil engineer, C.K. 
U.S. Navy, with rank of lieutenant (junior 
grade). 

°, 


—% 
° 


Supreme Court Upholds 
Arkansas Sales Tax Ruling 


The Arkansas Supreme Court has ruled 
that contractors must pay the 2 per cent 
state sales tax on all materials used in con 
struction. The decision upholds a previous 
ruling of the Pulaski county chancery 
court (ENR, June 11, 1936, p. 860) in a 
suit entered by M. E. Gilioz, Williams 
Bros., Inc., and C & M Construction ( 
seeking to restrain the Arkansas state rev 


enue commissioner from collecting the 


sales tax on $681,615 in materials used in 
construction of a water supply system at 
Fort Smith, Ark. 
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No Projects to be Started ~ conta n by ie Uetity Betting Kettle Falls Power Pla: f 
Y . > . Oompal d Oo Tao. 4 ; argely pe . . . 
Under Omnibus Flood Bill ceaallile jor a satin’ of me Application Denied f 
regional offices, which are expected to 
facilitate contacts with utility companies 
and state régulatory bodies remote from 
Washington. 
The New-York and Atlanta offices willl 


Congress failed to appropriate the $50.- The Federal Power Commissi 
order dated July 1, denied the a; 
of the Washington Water Powe; 


a construction license covering 


000,000 authorized to be spent during the 
present fiscal vear on 200 projects to cost 


the federal government $300,572,300, au- 


} ori ) y n } W< 0 1" t i] i] . . 3 rs > — re 3 - tT 
C, ; non <A ee eee a ene a ; = ees be opened immediately, in charge of Robert eras oan i “oy a ap] 
msequently, ne of the projects can be > , y ; ttle Fz 
CN ey Eee OF BC PE Oy ' H. Barclay and Major A. R. Wellwood, WOFkS at Kettle Falls on the ( 
; started until Congress meets again next River in Washington. The cor 


respectively. The other three offices will 
be established as soon as preliminary ar- 
rangements can be completed. 


January 
The ommbus bill gave to the President 
he selection of the order in which the 


found that the proposed development 
not be in the public interest, bh 
would interfere with the general . 















various projects should be undertaken, and —S— ment of the Columbia basin as pr 
first steps have been taken to form an 7 a War Department report dated 
interdepartmental committee to study na- Somervell to Head WPA 29, 1932. In sactinden te would 
tional flood-control problems and_ select In New York City with the high dam to be constr 
those projects which will be started first the federal government at Grand 
when funds are made available. Lt. Col. Brehon Burke Somervell, U. S. on which construction work is 
Because the omnibus law adopted the Army engineer in charge of the Florida progress. 
wlicy that local governments provide lands ship canal, has been appointed WPA ad- A 
and rights of way, it is probable that the ministrator for New York City. He will : F 
flood-control actiwities of the local authori- take over the position on Aug. 1, succeed- : : 
ties will have a marked effect upon the ing Victor F. Ridder. Bituminous Road Conference 
order in which projects are started. Failure Colonel Somervell is a graduate of West At Glacier Park Sept. 8-10 
to secure the necessary lands is ex- Point. During the war, he served abroad j 
pected to act as a bar to immediate prose- on various construction projects with com- The second annual bituminous r ' 
cution of many plans, even when an ap- bat troops and in the service of supply, and ference, conducted by the Monta 
propriation becomes available. was made assistant to the chief engineer, highway department, will be hi \ 
oe ae A EF. After the war he served as district 8, 9 and 10 at Many Glacier Hotel, ‘ 
. engineer or as assistant in Pittsburgh, National Park, Mont. Highway engi 
New Hydraulic Laboratory Portland, Boston, Providence, New York, Western and Midwestern states, es] 
aa és 5 / Washington, Norfolk, and Memphis. He those holding technical positions i 
For Colorado State College also served as special assistant to the presi- minous road construction and maint 
i ak a dent on the Missisippi River Commission. work, have been invited to parti 
; eat 2 ; 7 After the armistice Colonel Somervell the three-day session. The first c 
at Colorado State College at Ft. Collins was assistant to Walker B. Hines in mak- held last year at Butte, proved suc! Fr 
provides 11,300 sq.ft. of additional fl or ing allocation of river shipping in Europe cess that it was decided to make t! 
ee eee a ey xi nie treaty of Versailles. a he ference an annual affair. Registrat ' 
deep, and 250 it. long. The work was aie ata - pa ge egy: ae . Na. Butte ae ee as indications a ' 
financed by WPA funds, plus contributions rs mane eee aor ee oe - pomt t'an attendance of 200 at thi 
s eet ae ates tions, and more recently was a member ot ing meeting. 
psig mali ee ee a board ge oes a pe one A novel plan of presentation of 
ise hd Datemenaie) eats tos ST on a yey Bie = — : of — a has been worked out, which pron 
a ee eas ; =a as : ae nen eee most interesting technical discussion é 
“ae relapse docilamnnis ak tea Daadiidl = a of the I ee / ne subjects. Three papers only will act ; 
at Pe Re get lat and ped geo = oe ré “a oa K a be read at the meeting, one on each ; 
; a sats aedien cata “dcieaeaiiale iim gram. wm is at pre sent in charge of the following subjects : Developments 
of cee a. ‘Since 1930 in teteaion ey eee Fundamentals oe SON seta 
ty in ala tla: Rhaiaitinins ‘ie ert —f— Practice ; Developments in Practica j 
ureau has used the laboratory tor mode . 
tests on spillways, penstocks, gate towers, ae sign and Construction of Bituminous s ' 
aka Sea a i eet an i dle Cc faces ; and — Maintenance of Bitun 
i iar deel Beiaead Katalin Berean. . For Bartlett Dam Surfaces he various states showii 
Among those taking part in the dedica- ; s i ; interest in the conference have been diy ' 
* tion ceremonies were Dr. Charles A. Lory, The contract for the construction of into seven groups. Three engineer 
president of the Colorado State College: Bartlett dam on the Verde River in Ari- each of the seven groups have bee: 
S. H. McCrory, chief of the United States oe was awarded on July 6 to Barrett & signed ee ee ee ig ro ~ ae 
Bureau of Agricultural Engineering; W. Hilp. of San Francisco, and Mocco ROD. oF subjects, a total of 21 papers in all 
W. McLaughiein. chief of the Division of Clearwater, Cal., on their joint bid of $2,- tore the conterence convenes, a chair 
1: , . 228,272 charge of each subject will analyze 
Irrigation, United States Bureau of Agri- odes 2. ; ; ; ae Pa J : 
cultural Engineering: R. F. Walter, chief ; Bartlett dam, a part of the Salt River papers submitted and present to the 
cunindet ak tes Usted Seated Bascom of federal reclamation project, will be the sion a summary gleaned from the var s \ 
Reclamation; M. B. Hinderlider, Colorado highest multiple arch dam in the world. presentations. The reading of each 
state enmineer: and Dr. E. T. Sandsten. Tine dam will be 270 ft. high, 14 ft. higher mary will take only an hour or so, t 
director of the Colorado Agricultural Ex. tan the Lake Pleasant dam on the Agua followed by a half-day discussion of 
periment Station. R. L. Parshall, director Fria River, also in Arizona, which is at conducted by a conference board. Eac i 
of the laboratory, presided. present the highest multiple arch dam. It the individual papers will be available + } 5 
: wi'l have a crest length of 750 ft. The dam delegates desiring them. : s 
—o— will consist of ten reinforced concrete The three chairmen of the main subj 3 
- at a - arches, supported by nine hollow reinforced will be Prof. F. C. Lang, engineer of t ia 
Federal Power Commission Will concrete buttresses spaced 60 ft. apart. Minnesota highway department; N \ 
Set Up Regional Offices There will be a short gravity section at McCoy, U. S. Bureau of Public R i 
each abutment. A concrete-lined, open chan- San Francisco; and H. G. Nevitt, So y a 
For the first time in its history the nel spillway controlled by three 50x50 ft. Vacuum Oil Co., Kansas City, Mo % 
Federal Power Commission is planning to gates, will be located in the right abutment. fourth paper, “A Review of Analyt 
decentralize. It will establish five regional The outlet works will pass through one of Engineering Methods as Applied to B 
offices, to be located in New York, Chicago, the arches. minous Construction,” will be presented 
Denver, San Francisco, and Atlanta. These Among the principal items of work in- Prof. L. D. Conkling, Montana State (¢ 
offices will be for administrative purposes volved are: 337,000 cu.yd. of excavation; lege. 
only; plans and = policies will still be placement of 163,000 cu.yd. of concrete; in- Arrangements for the conference are 
centralized with the commission in Wash- stallation of 9,200,000 Ib. of gates and ing made by D. A. McKinnon, chief 
wgton, haists, valves, trash racks, pipes, reinforce- gineer, Montana state highway depa: i 
The greatly increased duties imposed upon ment bars, and miscellaneous metal work. ment, Helena, Mont. j 





il 





rem” 2 oes: 





keaton, 


asa 


eae 


SSS BN sy 5 Ft lle Gi aa RIT ar 8 


ENGINEERING NEWS-REcorD, JULY 9, 1936 





SAN GABRIEL DAM NO. 1 looking downstream and showing operations of dumping, spreading, sprinkling and tamping. 
background can be seen tunrel and bunkers in quarry No. 10. 


Court Upholds Assessments 
For Code Enforcement 


The Wisconsin Supreme Court has up- 
eld assessments on industries to pay for 
forcing codes under the Wisconsin Re- 
wery Act. 

The case arose when Wisconsin Con- 
actors, Inc., an association of contractors 
i the state, in one of its bulletins, advised 
ts members not to pay assessments for en- 
forcement of the contractors code on the 
eround that such assessments were uncon- 
stitutional. The Wisconsin Trade Prac- 
tice Commission, which enforces the codes, 
petitioned the court to accept original juris- 


1 


diction in the case. 


rhe court found that collections have 
ilways been made from insurance com- 
panies, public utilities, and similar busi- 


esses for regulating those businesses. It 
tated, “If the exaction is in aid of regula- 
tion and for the purpose of eradicating 
abuses there can be no serious question of 
the power of the legislature” to provide for 
code assessments. 


Experts Named to Seek Cause 
of New York Building Collapse 


\ committee of experts has been named 
the district attorney of Bronx County, 
New York, to look into and report on the 
iuse of the collapse of a large section of 
1 apartment house under construction on 
ist Mosholu Parkway South, a collapse 

which 18 men lost their lives, (ENR, 
ine 25, p. 930). 

7 he committee consists of Francis A. 
Hare, E. W. Seelye, and H. G. Balcom, 
ngineers, Leonard Schultz, architect, and 
|. S. Davis, chemist of the Robert W. 
Hunt Co. 


Washington Highlights 


By Paul Wooton 


No hope that PWA will finance San 
Francisco’s proposed subway system is 
held out by Administrator Ickes. He said 
he told Mayor Rossi to file an application, 
and that PWA would consider it, but that 
he did not give him any encouragement. 


Inclusion of a few low-cost housing pro- 
jects in the new public works program is 
regarded as probable by PWA Administra- 
tor Ickes. Construction probably will be 
limited to New York City and Cincinnati, 
as these, apparently, are the only cities 
which are able to qualify as sponsors of 
projects on a loan-and-grant basis. Both 
Langdon Post, of the New York Housing 
Authority, and C. A. Dykstra, city mana- 
ger of Cincinnati, have discussed the pro- 
posal with Administrator Ickes. He ex- 
pects that the New York Authority may 
file applications covering two or three new 
projects. Cincinnati also is expected to 
file for a new project. Cincinnati will re- 
quire only a grant, according to Ickes, as 
it is in a position to market housing bonds 
for the remainder of the cost. Grants will 
amount to 45 per cent of cost. 


Army engineers know of no use that 
they can make of the,village constructed 
in connection with the Passamaquoddy 
project. Use of the village by the Veterans 
Administration is under consideration but 
no practical plan has been evolved. The 
buildings are not suited for a CCC camp. 
Dexter L. Cooper is preparing a report 
which may cover temporary utilization of 
the village. The Cooper report fs expected 
to recommend that the larger project, in- 
cluding Canadian as well as American 
waters, be considered. 


In the upper right center 


Progress on San Gabriel Dam 


Rapid progress is being made on San 
Gabriel Dam No. 1 under construction by 
the Los Angeles County Flood Control 
District. In the early part of June 2% 
million cu.yd. had been placed in the dam, 
or about 20 per cent of the total yardage. 
The surface was being raised an average 
of 1 ft. per day, which represented a total 
delivery to the dam of about 12,000 cu.yd. 
in two 8-hour shifts. 

Fines for the impervious core of the dam 
are being taken from a 1} million-cu.yd. 
deposit about one-half mile upstream 
Here ideal loading conditions obtain, with 
a downgrade haul to the dam, and one-yard 
trucks are loaded and dispatched to the dam 
at the rate of about one per minute. 

From the rock quarry (Quarry No. 10, 
just downstream from the dam on the left 
bank) which has been operated for several 
years, the material now excavated 
into the dam in two classifications: “fines” 
includes everything that goes through a 
6x9-in. grizzly, while everything rejected 
by this grizzly is rated as coarse material 

A gravity loading method now used in 
the quarry involves a concrete tunnel 
(built in the open and later covered with 
material) on a 10 per cent grade. T1 
tunnel provides a one-way roadway under 
the excavated material. Trucks enter at 
the uphill portal, the motor is switched off 
and the truck coasts down to a loading 
position beneath the grizzly. The grizzly 
then is operated enough to load the truch 
after which the truck coasts on out ot 
the tunnel and is followed by 
empty. Gasoline engines thus can be used 
legally on trucks operating through a tur 
nel. Trucks through the tunnel get 
coarse material rejected from the grizzly 
The fines go down into a bin over a con 
veyor and are elevated to bunkers also de 
livering by gravity to trucks. 


goes 


another 
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ZEPPELIN HINDENBURG’S HOME HANGAR IN GERMANY 


When the Zeppelin Hindenburg leaves Lake- 
hurst, N. J., for a trans-Atlantic flight, her 
destination is the new plane and airship port 
at Frankfort on Main, Germany, where this 
hangar was recently completed for her use. 
The new field, privately owned, has an area 
of about 700 acres of which some 200 acres 
are devoted to airship operations. Its eleva- 
tion, about 360 ft. above sea level, allows an 
increase of several tons in load carrying 
capacity for airships, as compared to the air- 
port at Friedrichshafen, formerly used. 

The new hangar, located in the southern 
part of the 7,200x5,250 ft. field, is one of the 
largest yet built, having clear dimensions in- 
side of 900x170 ft. and a usable height of 
167 fr. Of steel construction, its total weight, 
including the 400-ton doors, is 2,600 tons. 
The roof trusses are three-hinged arches 
raised above the floor on A-frames. They are 
spaced about 40 ft. apart. At each end of the 
hangar two cantilever roof trusses support a 
transverse member which carries the mid- 
section of the upper door guide structure. 
Sway bracing frames are used between the 
last two roof trusses at either end. 

In order to avoid air currents, dangerous 
to the maneuvering of airships, the doors are 


revolve to positions along the walls of the 
hangar. Within the hangar are installed four 
cranes to permit easy access to all parts of 
the airship and special girders to suspend the 
ship when deflating the gas cells. 

The side walls of the hangar consist of 
brick for the lower 9.2 ft., while the remainder 
of the walls and the doors are covered with 
corrugated asbestos-cement board. The flat 
parts of the roof are covered with precast 
pumice-concrete plates and insulated with 
asphalt-impregnated cardboard. Corrugated 
asbestos-cement is used on the sloping parts 
of the roof. The entire framework is built 
of high strength STS2 steel. 

Erection of the framework was carried out 
by means of a traveling scaffold equipped 
with overhead cranes. Erection began at the 
western end of the hangar, and the first frame- 
work set up had to be supported by two laced 
columns 164 ft. high until erection had passed 
mid-hangar length, permitting the longitudinal 
sway bracing to be erected. 

The general contractor on the work was 
B. Seibert of Saarbriicken. Chief Engineer 
Mickel of this firm assisted by John S. Seifer- 
held, who supplied the above information, 
planned the entire project. Professor Knapp 





semicircular in shape. When opened, they of Darmstadt was chief supervisor. 
New York Engineers Club SOCIETY CALENDAR 
Plans Office Building AMERICAN SOCIETY OF CIVIL ENGI- 
v3 a all 7 NEERS, annual convention, Portland, 
Plans for an office building on a site Oregon, July 15-17. 
adjoining the Engineers Club on West CANADIAN GOOD ROADS ASSOCTA- 


40th St.. New York, have been filed with 
the building department of the city. The 
club house is located at 32-34 West 40th 
St. The club owns the remodeled dwelling 
houses on each side, having some of its 
facilities in those houses. The present 
plan, which is still in a formative stage and 
will not be crystallized until fall, is to re- 
place the house on the east side of the 
club with a 16-story office building about 
30 x 90 ft. in plan. This building will be 
so designed that space for club facilities 
can be taken in it as needed. The officers 
of the Engineers Club believe that the new 
building will provide desirable office space 
for engineers on account of its central lo- 
cation and the conveniences of the club. 


TION, annual meeting, Charlottetown, 
P.E.L, September 1-3. 

PUBLIC WORKS CONGRESS, joint meei- 
ing, AMERICAN SOCIETY OF MUNICIPAL 
ENGINEERS AND INTERNATIONAL ASSOCIA- 
TION OF PUBLIC WorKS OFFICIALS, To- 
ronto, Ont., September 28-30. 

CANADIAN INSTITUTE OF SEWAGE 
AND SANITATION, Royal York Hotel, 
Toronto, Oct. 1-2, 1936, 





AMERICAN WATER WORKS ASSOCTA- 
TION, New YorK SeEctTIoN, fall meeting, 
Saratoga Springs, N. Y., Oct. 22-23, 1936. 

COLORADO ENGINEERING COUNCIL 
selected the following officers: president, 
Frank H. Prouty; vice president, Park 
B. Carpenter; secretary-treasurer, Char- 
les A. Davis. 

NEW ENGLAND WATER WORKS AS- 
SOCIATION, annual convention, New 
York, N. Y., Sept. 22-25 











Personals 


STEPHEN ‘TIMOSHENKO, profess 
engineering mechanics at the Unive: 
Michigan, was awarded the decree 
tor of Science by Lehigh Univer: 
June 9. 


Lr.-Cor. CHartes L. HALt, for t! 
four years district engineer in cha: 
the Cincinnati office of the United 
engineers, will be transferred on Sep: 
Fort DuPont, Del., to take comma 
the Ist Regiment, Corps of Engin 


Rosert F. HerpMAN has been apy 
by the Bureau of Reclamation to 1 
of resident engineer in charge of ¢ 
tion at Bartlett Dam, a concrete n 
arch structure on the Verde Rive: 
Phoenix, Ariz. Mr. Herdman, pre\ 
his government work, was conne 
a number of years with the Byllesb 
neering & Management Corp. of Chi: 


Witriram L. Feppon, vice-president 
consulting engineer of the Seaboard A 
Ry., retired from active service on Ju 
Mr. Feddon had been associated wit 
Seaboard for 37 years. 


W. N. Granson, dean of the sch 
engineering of the University of Ark 
for the past 23 years, has submitted 
resignation, but retains his position as \ 
president of the school. 


G. P. Srocxer, head of the depart: 
of civil engineering for 17 years, will 
ceed Dr. Gladson as dean of the engi: 
ing school. 


James M. Rosert, professor of mec 
cal engineering, has been elected dea: 
the college of engineering of Tulane 
versity. Professor Robert will su 


Dean Douglas Anderson, who is reti: 
from active service at the close oi 
present sess¥on. Professor Robert 


graduate of the college of engineering 
Tulane University, class of 1906. He 
been associated with the university si 
his graduation. 


P. E. Garner has resigned as district en- 
gineer in the southeastern district of WPA 
to go into private practice. He has opened 
an office in Gulfport, Miss. At the pres 
time Mr. Garner is engaged in the desi: 
and construction of facilities for the prot 
tion of shoreline roads on the Mississij 
Gulf Coast, and is also representing seve: 
counties in south Mississippi in general « 
gineering practice. 


Obituary 


Cor. Epwarp N. 
States engineer, retired, died in San 
cisco, on June 28 at the age of 60. 


Jounson, United 


Fra - 


Maxwett Hype, an architect of Ne 
York City, died there at the age of 6% 
Mr. Hyde was a graduate of Colum! 
University and was for many years, unt 
his retirement in 1934, a member of t 
firm of Wilkinson & Hyde. 


Byron H. Kincuorn, chief highway « 
gineer of the province of New Brunswi 
Canada, died on June 27 at the age of 5 
Mr. Kinghorn was a graduate of the U: 


versity of New Brunswick, and at one ti 
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4 
4 -ved on the engineering staff of the Na- School of Civil Engineering. He had been had been teaching at City Colle: 
5 al Transcontinental Ry. connected ‘with the Hastings Pavement graduation from that institut 1 
‘ Co. since 1894. z 
; \forrts F. CHENEY, civil engineer of George N. Ranput ty « 
mestown, N. Y., died July 1 in Cleve- Wiiiram T. Sueeny, a civil engineer Oakland, Cal., died Monrovia, | 
: nd, Ohio, at the age of 42. of New York City, died New York on June 24 at the age of 63. 


: July 1 at the age of 34. 7 
Grorce A. RuTHERFoRD, 65, president of Toure B. Hanson, employment n 
George A. Rutherford Co., general con- Lr. CHartes H. Scuwartz, head of the ager of the Morgan C 
- tors. died June 29 in Cleveland, Ohio. cost section of the Memphis district of the Worcester, Mass., died in that city « 
I & 4 sw : ; . U. S. Engineers, died in Memphis on June 
e 4 Epwin J. Morrison, president of the 28 at the age of 42. 
Pavement Co., and of the In- 
onal Pavement Co. of New York, 
Yonkers, N. Y., on July 1 at the 
of 69. Mr. Morrison was a graduate 


Dartmouth College and the Thayer the age of 48. 


+ ‘ 


‘. . 
29 at the age of 5 


Davip L. Miter, aged 82, forme: 
FrepertcK O. McLouGHuin, professor of the building organization of EK. N 
of civil engineering at City College of New Whitcomb Company, 
York, died June 28 at Big Indian, N. Y., at in Hingham, Mass., 
Professor McLoughlin _ retired in 1924. 









CONSTRUCTION STATISTICS FOR THE WEEK 


SNGINEERING construction awards total $60,847,000 for ing, U. S. Military Academy, West Point, N. Y., $2,509,000; super 


the week, of which $22,299,000 is private work, and $38,548,- 
public. Of the public, $14,267,000 represents federal and $24,- 
281.000 state and municipal. Corresponding values a year ago are: 
il. $17,913,000; private, $4,230,000; state and municipal, $12,- 
32.000: federal, $1,351,000. 
Industrial buildings at $10,957,000 are responsible for the sharp 


i 


structure, Rotary Park Housing Project, Oklahoma City, Okla., 
$1,560,000; post office, Indianapolis, Ind., $1,370,000; highways, by 
North Carolina, $568,000; by New York, $723,000; by Nebraska, 
$1,168,000; bridges, by California, $453,000; by Iowa, $699,000 
and $994,000; 392,645 ft., 6-24 in. c.i. pipe, Dept. Water and Power, 
Los Angeles, Calif., $624,000; Wards Island Sewage Treatment 





id 
Nant, New York, N. Y., Contracts C-1, 2, 3, Contract H, $597 
000; Contracts 13 and 14, superstructure Manhattan and Bron» 
grit chambers, Contracts 15, 17, and 18, heating, ventilat 


se in private work. This is the second highest figure they have 
iched this year. The volume by classes of work is: public build- 

gs, $13,530,000; commercial buildings, $4,625,000; streets and 

ads, $8,261,000; bridges, $3,817,000; sewerage, $4,275,000; water- 
t 








plumbing, $646,000; Bird Avenue Sewer, Division J, Buffalo Sewer 











k vorks, $1,655,000; earthwork, drainage waterways $6,157,000; un- Authority, Buffalo, N. Y., $659,000; Division I, $1,145,000; Bart- 
sas lassified, $7,570,000. lett Dam, Bureau of Reclamati n, Ar zona, $2,228,000 ; I Or k 24, 
The larger contracts for the week include: rolling mill for Mississippi River, U. S. Engineer, Clarksville, Mo., $1,636,000; 
Wisconsin Steel Works, South Chicago, I11., $2,000,000 ; breakdown laying and welding 314 miles, 6-10 in. pipe line, Shell O | Co. 3 ' 
lipping plant, Rainier Pulp & Paper Co., Shelton, Wash., $500,000 ; Angele s, ( alif., est. $4,000,000 ; 20,000 t¢ ns steel rails, Chesapeal 
rm power plant, Carnegie-Illinois Steel Co., South Chicago, Iil., $5,- and Ohio R.R., Washington, D C., est. $1,750,000, ee 
000,000; school, Whitesboro, N. Y., $500,000; high school, Pitts- State and municipal bond sales for the week total $7,637,000 and 
* -* . « - eter ¢@ sc & Ss "T"} rit +} total - , 
burgh, Pa., $750,000; nurses’ home and training school, Brooklyn, corporate pe issues $10,250,000. This brings the total new 
N. Y., $1,180,000; Cadet Barracks Building and Academic Build- capital to $479,905,000. 
ear CONTRACTS 
(Thousands of Dollars) 
‘ Weekly Average Week 
July Prev.4 July 9 Cartes foes ees 
1935 Weeks 1936 fea) 1O. 20 30 40 
" Federal Government $3,826 $8,184 $14,267 lions of Dollars 
len State and Municipal 12,285 25,470 24,281 
é Ed ay coated 
| Total public ....$16,111 $33,654 $38,548 
Total woaeaie bneee 5607 10865 re ees CUMULATIVE CAPITAL AND ENGINEERING 
icing” Seana att sean CONSTRUCTION CONTRACTS AS REPORTED 
Week's total ..$21,718 $44,519 $60,847 BY E.N-R 
ict cn- Cumulative to date: 
Vi} ' 935..$694,613,000 1936. .$1,219,689,000 
I 
ODPet . 
‘ | ! his N 
re NEW PRODUCTIVE CAPITAL EP RB RL ntracts = 
de (Thousands of Dollars) a= New capita S 
prot rs) 
issi] a? Week Cumu- ry 
7 . 1936 July 9 lative - 
a¢ - State and municipal $7,637 $293,287 ‘ 
ral PWA non-federal ..... aeen 32,190 = 
WRAP I SE es ss . Pa 
‘orporate issues ...... 10,250 1 
PWA loans, Private : 
Total Non-Federal... $17,887 $474,950 
EWM 5. oo coos ws. ‘ 4,955 
Total new capital. $17,887 "$479,905 
nulative to date: 
Uni 1935..$954,206,000 1936. .$479,905,000 
Fra Note: These figures include private bonds, 
nd stocks sold for productive purposes; 
tate and municipal bonds for construction ; a 
Ni PWA loans and grants to states and mu- Fr ony) 
£65 2 nicipalities, including the special highway * Federal PWA withdrawa 
0 a funds; PWA private loans, and allotments eh ht hot EL LA 
‘um! a r r = deral construction, deficiency act 
ao iunds, 
» Ul ; 
of a PREVIOUS 4-WEEKS MOVING AVERAGE-CONSTRUCTION CONTRACTS 
* INDEX NUMBER AS REPORTED BY E.N-R 
4 7 
q ENR 1913 1926 ENR 1913 1926 
ay « 1S Cost = 100 = 100 Volume = 100 = 100 
ow a July, 1936. 202.60 97.38 June, 1936196 86 . : 2 i 
ee a June, 1936. . 204.60 98.35 May, 1936...149 65 ; 
ot : 3 July, 1935...195.18 93.82 June, 1935 122 54 
1 ¥ 1935 (Av.)...195.22 93.84 1935(Av.)...135 58 
: : 1934(Av.)...198.10 95.23 1934(Av.)..114 50 
et F 1933 (Av 170.18 81.80 1933(Av.)...102 47 
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Construction Equipment 
and Materials 


THE KERLOW STEEL COMPANY of Jersey 
City, N. J., has introduced a light-weight steel 
floor which is intended to be used either as 
part of a concrete-filled slab or as an open 
grill. The flooring is a series of light trusses 
buile up from common bars and shapes and 
placed perpendicular to the main floor joists. 
This construction is claimed to give a free 
flow of concrete in all directions. 


Ambidextrous Fire Truck 


A fire truck which may be used, when 
not putting out fires, for cleaning storm 
drains, draining cellars, watering streets, 
dredging sand or gravel from streams, and 
many other types of work where water has 
to be moved is manufactured by the Sihl 
Engineering Works, Zurich, Switzerland. 

The truck is operated by a Diesel engine, 
and double step-up gears are used for oper- 
ating the two centrifugal pumps located 
behind the driver’s cab. The tank on the 
truck has three containers, one for 220 
gallons of fresh water, a container to hold 
750 gallons of mud, while the third has a 


ipacity of 2 
mixed 

In fire fighting, 
irom the 
series, 
hose can be used 
the necessity 


5 gallons of mud and water 


both of the pumps draw 
tank and operate individually, in 
or both at the same time. The fire 
for 12 minutes without 
of drawing water from an 
external source and a low pressure pump 
feeds water into the storage tank. 

An electrically operated crane lowers or 
lifts the suction nozzle for cleaning out 
torm drains, and water from the tank is 
forced through the drain after the mud has 
drawn into the tank container. The 
which lifts and lowers the suction 
nozzle carries a ladder for use in fighting 
fires or re persons from burning 
buildings. 


crane 


scuing 


Portable Rock Drill 


The Ingersoll-Rand Co. has announced 
a new light weight wagon mounting for 
rock drills. It is intended to fill the gap 
between the large drill and the hand-held 
jackhammer. It will handle 20-ft. steel and 
will accommodate a 6-ift. steel change. Feed 
is by air motor with a range of feed pres- 
sure from 1 to 1000 pounds. A self-locking 
worm drive permits feeding the drill up to 
the rock in the same manner as with a hand 
crank drill. The mounting can be equipped 
with pneumatic tires. 


New Equipment in Brief 


Adjustable Drafting Table—A draft 
table which is claimed to be extremely 
justable and light in weight is manui 
tured by the Drafto Co., of Cochran: 
Pa. The board is clamped to chrome p| 
loops that telescope into the legs of 
frame. Table height can be adjusted f: 
32 in. to 40 in. The table can be ti 
from horizontal to vertical on either si 
The complete table weighs 30 lb. 


Street Lamp—A_ horizontal filament, a 
tubular bulb, and a bi-post base have been 
introduced into the 4,000 lumen, 6.6 ampere, 
street series lamp manufactured by the 
Westinghouse Lamp Company, Bloomfield, 
N. J. The new design is claimed to give 
more accurate focusing and better control 
of light. 


Recent Publications 


If you use washers, ask the 
Wrought Washer Mfg. Co. of Mil- 
waukee for their new slide rule for 
determining weights of washers. It 
will figure the area and weight per 
1,000 of washers made of almost any- 
thing from aluminum to oak.... 
Joseph T. Ryerson & Sons, of Chi- 
cago, has a new 192-page Data 
Book full of tables for the user of 
steel, In addition to the usual 
table of weights of standard shapes, 
it contains interesting tables 
ing the properties and treatment o! 
various Hot l 


show- 


from the 
presses comes a handsomely printed 
and illustrated 58-page booklet de- 
scribing in detail the equipment and 
operations at Bethlehem Steel Co.’s 
(Bethlehem, Pa.), new = strip mil 
at Lackawanna. The _ title is 
Bethlehem Sheets and Strips.... 
Harnischfeger Corp., of Milwauke« 
has put specifications and a complete 
description of their P&H electric 
shovel into Bulletin X-9.... The 
Handbook of Wires and Cables, is- 
sued by the Anaconda Wire & Cable 
Co., of New York City, tells you in 
15 pages what cable to put where. 
... The Trane Co., of LaCrosse, 
Wis., has described and given tech- 
nical data on their air conditioning 
equipment in a 7-page pamphlet. The 
Trane Climate Changer. .. . Link- 
Belt Power Transmission Equip- 


1 
SICCIS. « « s 


ment is a new 203-page catalog of 
the Link-Belt Co. Chicago... . 
Yale & Towne, Philadelphia, cata- 
log their hoisting equipment in a 
new 20-page pamphlet. . .. Worth- 
ington Pump & Machinery Corp., of 
Harrison, N. J., have an abbreviated 
catalog (16 pages) in which they de- 
scribe Worthington Equipment for 
the Contractor....A 15-page book- 
let, succinctly entitled Dredges, de- 
scribes the many types of dredges 
built by the Dravo Contracting Co., 
of Pittsburgh. .. . A new method of 
bonding asphaltic paving into corru- 
gated pipe is described by the Armco 
Culvert Manufacturers Association, 
of Middletown, Ohio, in a 10-page 
booklet entitled Asbestos Bonding. 
... The Pennsylvania-Dixie Cement 
Corp., of New York City, has com- 
pressed into the 7 pages of their 
pamphlet, Concrete Tables and 
Recommended Mixes, tables  show- 
ing quantities of material in various 
mixes....A  12-page _ illustrated 
Catalog of Unusual Mechanical Lifters 
is put out by the Lewis-Shepard Co. 
of Watertown, Mass... . Worth- 
ington Pump & Machinery Corp. 
have described and cataloged the 
Horthington Compressors in three 
pamphlets of 8 pages each. ... The 
Kawneer Co. of Niles, Mich., show 
54 pages of store fronts in The Book 
of Store Fronts. 











